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CHAPTER |
INTRODUCTION

1.1. Motivation and significance

Autism spectrum disorders (ASD) are a group of deficits in social interaction and
social communication across three main deficits as represented by the following
deficits in social-emotional reciprocity, deficits in nonverbal communicative behaviors
and deficits in developing, maintaining, and understanding relationships (American
Psychiatric Association, 2013). Patients with this disease are often referred to as autistic
patients. Symptoms usually appear in infants before the age of 3 years (American
Psychiatric Association, 2000). In addition, there are social and communication
disorders in the ASD group, including Asperger syndrome (Myers SM, 2007). Autism is
very genetically related. Although genetic inheritance is complex and it is not possible
to describe ASD as a result of multiple genes or mutations (Abrahams BS, 2008). Small
numbers of patients are found to be associated with the substance. Some sources
offer a variety of causes of autism, such as childhood immunization. The hypothesis is
that there is a lack of reliable scientific evidence (Rutter, 2005). The causes of ASD are
unclear but scientific evidence found that they are related with many factors including
genetic and environmental factors. Many previously epidemiological studies since
about 50 years ago have been indicating the prevalence of ASD appears to be
increasing each year. The current estimated prevalence of ASD was approximately 1 in
160 children (Christensen et al, 2016; World Health Organization, 2017). The
prevalence of ASD in boys is four times as high as girls. The number of patients with
autism has increased dramatically since the 1980s, partly due to the advancement in

diagnosis (Newschaffer et al., 2007).

Autism patients have multiple brain disorders that are not known. Parents often
notice symptoms during the first 2 years of life, although behavioral and cognitive
therapy by young physiotherapists and clinical psychologists will help to develop self-

care and communication and social interactions. Children with this disease are less



likely to live independently after adulthood (Akshoomoff, Pierce, & Courchesne, 2002;
Stone, Coonrod, & Ousley, 2000).

The Aberrant Behavior Checklist (ABC) was developed for assessing the
treatment effects in patient with developmental disabilities. ABC was derived yielding
five subscales: Irritability, Lethargy/Social Withdrawal, Stereotypic Behavior,
Hyperactivity/Non-compliance and Inappropriate Speech. The number of improving
symptoms that were evaluated via ABC, and the lower number is the better (Aman,

Singh, Stewart, & Field, 1985).

Risperidone and aripiprazole are antipsychotics approved by FDA for ASDs’
patient treatment (LeClerc & Easley, 2015). Risperidone is a medicinal antidepressant
used primarily for the treatment of schizophrenia, bipolar mood disorder and the
frustration of patients with autism. Common side effects include motion problems,
sedation, vision problems, constipation, and weight gain (Hasnain, Vieweg, & Hollett,
2012; The American Society of Health-System Pharmacists, 2015). Side-effects may
include permanent disability, tardive dyskinesia, neuroleptic malignant syndrome,
increased risk of suicide and hyperglycemia (Hamilton, 2015). In older adults with
psychosis, dementia may increase the risk of death. It is unclear whether the drug is
safe to use during pregnancy. Drug research began in the late 1980s and was authorized
for sale in the United States in 1993 (The American Society of Health-System
Pharmacists, 2015). It is a compulsory drug of the World Health Organization. It is the
most essential drug in the basic health care system(World Health Organization, 2013).
It is currently being sold in generic form (Hamilton, 2015). Wholesale prices range from
$0.01 to $0.60 per day in 2014 (Management Sciences for Health, 2016). In the United
States, the annual cost of the drug is between $100 and $200 per month (Hamilton,
2015).

Aripiprazole is an atypical antipsychotic. It is recommended and primarily used
in the treatment of schizophrenia and bipolar disorder (The American Society of
Health-System Pharmacists, 2017). Other uses include as an add-on treatment in major

depressive disorder, tic disorders, and irritability associated with autism. Side effects



include neuroleptic malignant syndrome, a movement disorder known as tardive
dyskinesia, and high blood sugar in those with diabetes. In the elderly, there is an
increased risk of death. It is thus not recommended for use in those with psychosis
due to dementia. It is pregnancy category C in the United States and category C in
Australia, meaning that there is possible evidence of harm to the fetus (The American
Society of Health-System Pharmacists, 2017; The Therapeutic Goods Administration
Australian Government, 2018). It is also not recommended for women who are
breastfeeding. It is unclear whether the drug is safe or effective in people less than 18
years old (The American Society of Health-System Pharmacists, 2017). Aripiprazole was
developed by Otsuka in Japan. In the United States, Otsuka America markets it jointly
with Bristol-Myers Squibb. From April 2013 to March 2014, sales of aripiprazole
amounted to almost $6.9 billion (Michaelson, 2014).

According to annual cost studies of attention deficit hyperactivity disorder
(ADHD) in the United States, the cost of illness was about 14,600 US dollars each year
(Pelham, Foster, & Robb, 2007). A UK study found that the cost for caring for children
with autism was estimated at £ 16,200-63,000 each year (Foundation for People with
Learning Disabilities, 2007). The cost of children living with parents is less than that of
children living at health care facilities. Most expenses are in the household sector, such
as parenting and hiring a baby-sitter. Undoubtedly, the cost of care for those with such
impairment was high (Jarbrink & Knapp, 2001). There was a study in ASD at Yuwaprasart
Waithayopathum Child Psychiatric Hospital, Thailand, which found that patients who
were diagnosed with ASD had a greater degree of disease severity, resulting in higher
indirect costs and higher total costs than those diagnosed as pervasive developmental
disorder-not otherwise specified (PDD-NOS). Patients with severe autism who were
unable to go to school were more likely to have indirect costs than those who were
eligible for school attendance. Patients with ASD may be less self-reliant which affects
the increasing number of caregivers, and the higher indirect and total costs (Naruemol
Junsamut, 2014). There is a recent reports from Fiscal Management, the Department

of Mental Health Ministry of Public Health which found that the Yuwaprasart



Waithayopathum Child psychiatric Hospital received a budget from the Department of
Mental Health of 30,159,400.00 Baht per month in February 2015.

As described above, the incidence of autism is growing each year and affects
the cost of treatment. There has been no cost study for autism patients in Thailand.
The cost-effectiveness of using risperidone and aripiprazole which are the only two
US-FDA approved drugs for ASD does not exist in Thailand. Therefore, cost-
effectiveness analysis by comparing the above two drugs is necessary to define the
cost-effectiveness in considering the treatment and developing relevant policies for

ASD patient.
1.2. Research questions

s it cost-effectiveness to use aripiprazole in patient with Autism Spectrum

Disorders when compared to risperidone?
1.3. Objectives

1.3.1. Main objective: To estimate the cost-effectiveness of aripiprazole

compared with risperidone for treating patient with ASD from a provider perspective.
1.3.2. Specific objectives:

1.3.2.1. To define the effectiveness of risperidone compared with
aripiprazole by using network meta-analysis and ABC-Irritability scores as a

measurement.

1.3.2.2. To define the effectiveness of risperidone compared with
aripiprazole by using network meta-analysis and other ABC subscale scores as

a measurement.
1.3.2.3. To calculate the cost of ASD in provider perspective.

1.3.2.4. To estimate the cost per one reduced of ABC-Irritability scores

from risperidone and aripiprazole treatment.

1.3.2.5. To estimate the cost per one reduced of other ABC subscale

scores from risperidone and aripiprazole treatment.



1.4. Possible benefits

1.4.1. The data from this study can be used to make decisions for the choice

of treatment options for ASD patients in Thailand.

1.4.2. The information obtained from this study can help in deciding on the
choice of drugs into the hospital drug lists in Thailand.

1.5. Scope of research work

Cost effectiveness analysis of aripiprazole compared with risperidone in ASDs’
patient was conducted in both children and adolescence. First, the study selected the
effectiveness data by using ABC-Irritability scores as a measurement from primary
resources. Then, the cost data at Yuwaprasart Waithayopathum Child Psychiatric
Hospital were used to calculate relevant cost. This hospital is the appropriate hospital
for this research because it is the child psychiatric hospital with the highest number of

ASD patients in Thailand.
1.6. Research hypothesis

Risperidone has more cost effectiveness than aripiprazole when comparing cost

and effectiveness over 8 weeks.
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CHAPTER Il
BACKGROUND AND LITERATURE REVIEW

2.1. ASD diagnosis and treatment

ASD diagnosis criteria that were consider for indication criteria of this study as
follow by two versions of the Diagnostic and Statistical Manual of Mental Disorders
(DSM). The treatment approach published by the American Psychiatric Association. The
current version is the Diagnostic and Statistical Manual of Mental Disorders — 5 (DSM-
5). However, this study needs to collect data on the efficacy of ASD treatment from
the past to the present, so it is important to understand the therapeutic approach that

historical research will take. Some of them used DSM — IV for doing the research.
2.1.1. DSM-IV criteria (American Psychiatric Association, 2000)
Diagnostic Criteria for Autistic Disorder

A. A total of six (or more) items from (1), (2), and (3), with at least two from (1),

and one each from (2) and (3):

(1) Qualitative impairment in social interaction, as manifested by at least

two of the following:

(@) Marked impairment in the use of multiple nonverbal
behaviors such as eye-to-eye gaze, facial expression, body postures, and

gestures to regulate social interaction.

(b) Failure to develop peer relationships appropriate to

developmental level.

(c) A lack of spontaneous seeking to share enjoyment, interests,

or achievements with other people.
(d) Lack of social or emotional reciprocity.

(2) Qualitative impairments in communication, as manifested by at least

one of the following:
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(@) Delay in, or total lack of, the development of spoken

language.

(b) In individuals with adequate speech, marked impairment in

the ability to initiate or sustain a conversation with others.

(c) Stereotyped or repetitive use of language or idiosyncratic

language.

(d) Lack of varied, spontaneous make-believe play or social

imitative play appropriate to developmental level.

(3) Restricted repetitive and stereotyped patterns of behavior, interests,

and activities, as manifested by at least one of the following:

(a) Encompassing preoccupation with one or more stereotyped
and restricted patterns of interest that is abnormal either in intensity or

focus.

(b) Apparently inflexible adherence to specific, non-functional

routines or rituals.
(c) Stereotyped and repetitive motor mannerisms.
(d) Persistent preoccupation with parts of objects.

B. Delays or abnormal functioning in at least one of the following areas, with
onset prior to age 3 years: (1) social interaction, (2) language as used in social

communication, or (3) symbolic or imaginative play.

C. The disturbance is not better accounted for by Rett’s Disorder or Childhood

Disintegrative Disorder.
2.1.2. DSM-5 criteria (American Psychiatric Association, 2013)

A. Persistent deficits in social communication and social interaction across

multiple contexts, as manifested by the following, currently or by history:
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1. Deficits in social-emotional reciprocity, ranging, for example, from
abnormal social approach and failure of normal back-and-forth conversation;
to reduced sharing of interests, emotions, or affection; to failure to initiate or

respond to social interactions.

2. Deficits in nonverbal communicative behaviors used for social
interaction, ranging, for example, from poorly integrated verbal and nonverbal
communication; to abnormalities in eye contact and body language or deficits
in understanding and use of gestures: to a total lack of facial expressions and

nonverbal communication.

3. Deficits in developing, maintaining, and understanding relationships,
ranging, for example, from difficulties adjusting behavior to suit various social
contexts; to difficulties in sharing imaginative play or in making friends; to
absence of interest in peers. Specify current severity: Severity is based on social

communication impairments and restricted, repetitive patterns of behavior.

B. Restricted, repetitive patterns of behavior, interests, or activities, as

manifested by at least two of the following, currently or by history:

1. Stereotyped or repetitive motor movements, use of objects, or

speech.

2. Insistence on sameness, inflexible adherence to routines, or ritualized

patterns of verbal or nonverbal behavior.

3. Highly restricted, fixated interests that are abnormal in intensity or

focus.

4. Hyper- or hypo-reactivity to sensory input or unusual interest in
sensory aspects of the environment. Specify current severity: Severity is based
on social communication impairments and restricted, repetitive patterns of

behavior.
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C. Symptoms must be present in the early developmental period (but may not
become fully manifest until social demands exceed limited capacities, or may be

masked by learned strategies in later life).

D. Symptoms cause clinically significant impairment in social, occupational, or

other important areas of current functioning.

E. These disturbances are not better explained by intellectual disability
(intellectual developmental disorder) or global developmental delay. Intellectual
disability and autism spectrum disorder frequently co-occur; to make comorbid
diagnoses of autism spectrum disorder and intellectual disability, so social

communication should be below that expected for general developmental level.

Note: Individuals with a well-established DSM-IV diagnosis of autistic disorder,
Asperger’s disorder, or pervasive developmental disorder not otherwise specified
should be given the diagnosis of autism spectrum disorder. Individuals who have
marked deficits in social communication, but whose symptoms do not otherwise meet
criteria for autism spectrum disorder, should be evaluated for social (pragmatic)

communication disorder.

2.1.3. Treatment suideline of Yuwaprasart Waithayopathum Child Psychiatric
Hospital (Yuwaprasart Waithayopathum Child Psychiartric Hospital, 2014).

The hospital has developed a treatment guideline for ASD patients. The
treatment goal was divided into three groups: irritability, inattention and repetitive
behavior. In the treatment guidelines, it is recommended that drugs be administered
to each symptomatic group, divided into two groups: low level of evidence’s drugs

and high level of evidence’s drugs. The content are shown in Table 1.
Pharmacological treatment for Autism Spectrum Disorder (ASD)

Risperidone is a second-generation antipsychotic drug. Consider this drug as the
first choice for ASD patients with aggressive, self-destructive analgesia because of its

safety and less side effects in comparison to other conventional antipsychotic drugs.
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It should be used cautiously as it is prescribed. Side effects of risperidone are metabolic

and extrapyramidal side effects. Risperidone is also on national drug lists.

Aripiprazole is a second-generation antipsychotic drug. Consider this drug as a
second choice for ASD patients with aggressive, self-destructive aggression because of
its safety and side effects less than conventional antipsychotic drugs. It should be used
with caution. Side effects of aripiprazole consist of patient weight gain and neurological

side effect.

Table 1 Level of evidence of pharmacotherapy in patients with ASD

Behavioral targets Medicines that are specifically used in

Thailand

Low level of evidence | High level of evidence

Aggression/irritability

Clozapine+
Olanzapine+
Divalproex sodium+
Levetiracetam+

Escitalopram+

Risperidone+++
Aripiprazole+++

Topiramate++

Hyperactivity/inattention

Guanfacine+

Topiramate+

Methylphenidate+++
Risperidone+++
Aripiprazole+++

Atomoxetine++

Stereotypy/repetitive behaviors

Divalproex sodium+
Citalopram+

Escitalopram+

Risperidone+++
Aripiprazole+++

Fluoxetine++

+++ Broad reports of efficacy or

significant RCTs)

extensive clinical experience (two or more statistically

++ Modest report of efficacy or moderate clinical experience (one statistically significant RCT)

+ Rare report of efficacy or minimal clinical experience (on RCT or not statistically significant

result)
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2.2. Aberrant behavior checklist (ABC)

The Aberrant Behavior Checklist (ABC) was developed for assessment of
treatment effects in patient with developmental disabilities. The ABC has been used
in more than 300 studies and it has been translated into more than 30 languages
(Aman, 2012b). The ABC consist of five subscales: Irritability, Lethargy/Social
Withdrawal, Stereotypic Behavior, Hyperactivity/Noncompliance, and Inappropriate
Speech. Although scores on some of the subscales (especially Irritability and
Hyperactivity/Noncompliance) are moderately correlated, use of the total score lacks
construct validity and is strongly discouraged in the ABC manual (Aman et al., 1985)

and elsewhere (Aman, 2012a).

Later, the ABC was revised to eliminate references to residential terminology
and more explicitly to allow use in children. This led to two versions, one called the
ABC Residential (Marshburn & Aman, 1992). Most of the research between children and
adolescents has had parents rate the ABC. However, teachers have completed the ABC
for some psychometric evaluations (Freund & Reiss, 1991; Marshburn & Aman, 1992),
and drug studies by other raters who know the patient well may also complete the

ABC. (Aman et al., 1985).

The amount of ABC use has significantly erown over the years, especially
between children and adolescents with intellectual disability (ID) and/or with ASD
(Aman, 2012b). The Irritability subscale was the primary outcome measure the efficacy
of risperidone and aripiprazole in pivotal large multi-site studies in ASD (McCracken et
al,, 2002; Research Units on Pediatric Psychopharmacology Autism, 2005) (Marcus et
al., 2009; Owen et al., 2009), which led to FDA clinical indications.

2.3. Previous study
2.3.1. Effectiveness study of risperidone compare with placebo.

2.3.1.1. Risperidone improved behavioral symptoms in children with

autism in a randomized, double-blind, placebo-controlled trial.
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Subgroup analysis was performed on 55 patients (aged 5-12 years) with
autism enrolled in an 8-week, double-blind, randomize, placebo-controlled
trial of risperidone for pervasive developmental disorders. The primary
outcome measure was the ABC-I subscale. This study separated the patient
into two groups, the first group was given risperidone (n = 27) and the second
group was given placebo (n = 28); mean baseline ABC-I (SD) was 20.6 (8.1) and
21.6 (10.2) respectively. Risperidone [mean dose (SD): 1.37 mg/day (0.7)]
resulted in significantly greater reduction from baseline to endpoint in ABC-|
versus placebo [mean change (SD): -13.4 (1.5) vs. -7.2 (1.4), P < 0.05].
Risperidone treatment was well tolerated and significantly improved behavioral

problems associated with autism (Pandina et al., 2007).

2.3.1.2. Double-blind, placebo-controlled study of risperidone for the

treatment of disruptive behaviors in children with sub-average intelligence.

The study of short-term efficacy and safety of risperidone in the
treatment of disruptive behaviors was examined in a well-characterized cohort
of patients with sub-average intelligence. The study period of this study was 6-
weeks, and it was a multicenter, double-blind, parallel-group study of 118
patients (aged 5-12 years) with severely disruptive behaviors and sub-average
intelligence, in which the subjects received risperidone oral solution 0.02-0.06
me/kg per day or placebo. The outcome of Aberrant Behavior Checklist
subscales were recorded for irritability, lethargy/social withdrawal, and
hyperactivity; the Behavior Problems Inventory aggressive/ destructive behavior
subscale; a visual analogue scale of the most troublesome symptom; and the

Clinical Global Impression change score (Aman et al., 2002).

2.3.1.3. Risperidone in the treatment of disruptive behavioral symptoms

in children with autistic and other pervasive developmental disorders.

The objectives of this study was to investigate the efficacy and safety
of risperidone for the treatment of disruptive behavioral symptoms in patients

with ASD and other pervasive developmental disorders (PDD). The study period
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enrolled in an 8-weeks, It was a randomized, double-blind, placebo-controlled
trial. The study separated the patients into two groups, for 79 patients (aged 5-
12 years) given risperidone or placebo solution (0.01- 0.06 mg/kg/day).
Behavioral symptoms assessment were carried out using the Aberrant Behavior
Checklist (ABC), Nisonger Child Behavior Rating Form, and Clinical Global
Impression-Change. The primary endpoint of this study, patients who were
taking risperidone had decreased the ABC-irritability subscale compared with
those who were taking placebo. By study endpoint, risperidone-treated
subjects exhibited a 64% improvement over baseline in the ABC-irritability
subscale score almost double that of placebo-treated subjects (31%).
Risperidone-treated subjects also exhibited significantly greater decreases on
the other 4 subscales of the ABC; on the conduct problem, insecure/anxious

and hyperactive (Shea et al., 2004).

2.3.1.4. Risperidone in children with autism and serious behavioral

problems.

This study conducted a multisite, randomized, double-blind trial of
risperidone as compared with placebo for the treatment of ASD accompanied
by severe tantrums, aggression, or self-injurious behavior in patients 5 to 17
years old. The study period was 8-weeks. The primary outcome measures were
the score on the Irritability subscale of the Aberrant Behavior Checklist (ABC)
and the rating on the Clinical Global Impressions — Improvement (CGI-l). For
the results of study, a total of 101 patients (82 boys and 19 girls; mean [+SD]
age, 8.8+2.7 years) were randomly assigned to receive risperidone (n = 49) or
placebo (n = 52). Risperidone dose range, 0.5 to 3.5 mg per day resulted in a
56.9 percent reduction in the Irritability score, as compared with a 14.1 percent
decrease in the placebo group (P<0.001). The rate of a positive response,
defined as at least a 25 percent decrease in the Irritability score and a rating of
much improved or very much improved on the CGI-l scale, was 69 percent in
the risperidone group (34 of 49 patients had a positive response) and 12 percent

in the placebo group (6 of 52, P<0.001) (McCracken et al., 2002).
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2.3.2. Effectiveness study of Aripiprazole compare with placebo

2.3.2.1. A placebo-controlled, fixed-dose study of aripiprazole in

children and adolescents with irritability associated with autistic disorder.

The study included 218 patients (aged 6-17 years) with a diagnosis of
ASD, and with behaviors such as tantrums, aggression, self-injurious behavior,
or a combination of these symptoms. They were randomized 1:1:1:1 to
aripiprazole (5, 10, or 15 mg/day) or placebo in this 8-week double-blind,
randomized, placebo-controlled, parallel-group study. The primary outcome
was evaluated using the caregiver-rated Aberrant Behavior Checklist Irritability
subscale and the secondary was measured using the clinician-rated Clinical
Global Impressions-Improvement score. The result at week 8, all aripiprazole
doses shown significantly greater improvement than placebo in mean Aberrant
Behavior Checklist Irritability subscale scores (5 mg/day, -12.4; 10 mg/day, -13.2;
15 mg/day, -14.4; versus placebo, -8.4; all p < .05). All aripiprazole doses
demonstrated significantly greater improvements in mean Clinical Global
Impressions-Improvement score than placebo at week 8 as well. Aripiprazole
was efficacious and generally safe and well tolerated in the treatment of

patients with irritability associated with ASD (Marcus et al., 2009).

2.3.2.2. Aripiprazole in the treatment of irritability in children and

adolescents with autistic disorder.

This study was to evaluate short-term efficacy and safety of aripiprazole
in the treatment of irritability in patients with ASD who were clinically
presenting behaviors such as tantrums, aggression, self-injurious behavior, or a
combination of these. The study period of this study was 8-weeks. A double-
blind, randomized, placebo-controlled, parallel-group study was conducted of
patients (aged 6 —17 years) with ASD. Patients were randomly assigned (1:1) to
flexibly dosed aripiprazole (target dosage: 5, 10, or 15 mg/day) or placebo.
Efficacy outcome measures included the Aberrant Behavior Checklist irritability

subscale and the Clinical Global Impression—-Improvement score (CGH). The



19

results of study, 98 patients were randomly assigned to receive placebo (n =
51) or aripiprazole (n = 47). Mean improvement in Aberrant Behavior Checklist
irritability subscale score was significantly greater with aripiprazole than with
placebo from week 1 through week 8. Aripiprazole demonstrated significantly
greater global improvements than placebo, as assessed by the mean CGl-I score
from week 1 through week 8, although, clinically significant residual symptoms

may still persist for some patients (Owen et al., 2009).

2.3.2.3. Aripiprazole in the treatment of irritability in children and
adolescents with autism spectrum disorder in Japan: a randomized, double-

blind, placebo-controlled study

The study evaluated the efficacy and safety of aripiprazole in the
treatment of irritability in patients (6-17 years) with ASD in a double-blind,
randomized, placebo-controlled 8-week study in Japan. Patients received
flexibly dosed aripiprazole (1-15 mg/day) (n = 45) or placebo (n = 47).
Aripiprazole shown a significant improvement in the mean parent/caregiver-
rated Aberrant Behavior Checklist Japanese (ABC-J) Version ABC-irritability
subscale score relative to placebo from week 3 through week 8. Administration
of aripiprazole provided significantly greater improvement in the mean
clinician-rated Clinical Global Impression-Improvement scores than placebo
from week 2 through week 8. All patients who were randomized to aripiprazole
completed the study, and no serious adverse events were reported. Three
patients in placebo group discontinued. Aripiprazole was effective and
generally safe and well-tolerated in the treatment of irritability associated with
ASD in Japanese children and adolescents. Patients who received aripiprazole
demonstrated significant improvement versus placebo on the mean ABC-J
hyperactivity subscale score. Subjects treated with aripiprazole demonstrated
statistically significant improvement compared to placebo in the mean CGI-S
score from week 2 through week 8 and the CGAS score at weeks 4 and 8. There
was no significant difference between aripiprazole group and the placebo group

in the mean ABC-J stereotypy, inappropriate speech and lethargy/social
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withdrawal subscale scores, as well as ABC-J response rate (Ichikawa et al,,

2017).
2.3.3. Effectiveness study of risperidone compared with aripiprazole

2.3.3.1. A head-to-head comparison of aripiprazole and risperidone for

safety and treating autistic disorders, a randomized double blind clinical trial.

This study was the first prospective randomized clinical trial which
compared the safety and efficacy of these two medications in 59 patients with
ASD for 2 months. The primary outcome measure was change in Aberrant
Behavior Checklist (ABC) scores. The mean baseline ABC irritability subscale (p
= 0.06), hyperactivity and noncompliance (p = 0.8), stereotypic behavior (p =
0.8), lethargy and social withdrawal (p = 0.3), and inappropriate speech scores
(p = 0.8) were not different between the two groups. However, there was a
non-significant statistical trend for higher baseline Irritability subscale scores in
the aripiprazole group at baseline. The choice between these two medications
should be on the basis of clinical equipoise considering the patient’s

preference and clinical profile (Ghanizadeh et al., 2014).
2.3.4. Safety studies of risperidone and aripiprazole

The major side effects of the both drugs are weight gain, diabetes
mellitus type 2, dyslipidemia, cardiovascular safety and level of prolactin
change. For weight gain, risperidone affects to weight gain more than
aripiprazole. However, in some studies, the results did not differ in the long
run. It is clear that risperidone is associated with diabetes mellitus type 2, which
is partly due to the effect of weight gain. However, the effect of aripiprazole
on diabetes mellitus type 2 only shows that it cannot reduce risk factors for
diabetes. Risperidone has been shown to produce dyslipidemia, especially
elevated cholesterol and triglyceride levels, which rapidly increase in the first
year of treatment. The aripiprazole does not show any association with the
occurrence of dyslipidemia. However, it is possible that aripiprazole is a new

drug and information on this is still not enough (Pisano et al., 2016). The effect
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of drugs on prolactin levels in blood is clearly different between risperidone
and aripiprazole. Several studies have reported that risperidone has an effect
on blood levels of prolactin. Raises in prolactin (PRL) levels may cause
gynecomastia, galactorrhea, irregular menses, and amenorrhea in women,
sexual dysfunction (decreased sexual desire, erectile-ejaculatory dysfunction,
orgasmic dysfunction, vaginal dryness), and reduced fertility (Biller, 1999; Pisano
et al,, 2016). Aripiprazole has been shown to reduce prolactin levels. In
addition, the decrease in prolactin levels has been associated with higher doses
of aripiprazole and longer duration of use (Safer, Calarge, & Safer, 2013). Safety
effects on the cardiovascular system. The study found that aripiprazole showed

greater cardiovascular safety than risperidone (Pisano et al., 2016).

2.4. Criteria for cost data collection and cost allocation of hospitals under the

Department of Mental Health 2013-2014.

Cost allocation in this section was provided by the Department of Mental

Health which the researcher used to conduct this study.
The total cost group can be classified into 4 groups.

Group 1: Non-Revenue Producing Cost Center (NRPCC): Unit cost code starting
with A in the raw data file refers to the unit of cost support as defined by the
Comptroller-General's Department. These are costs that have the characteristic of
managing or supporting the performance of other agencies without charge directly
from the patient or by itself not generating revenue, such as the general administration,
warehousing and maintenance, nursing department, human resources department,
finance and accounting, strategic and information division, social welfare and health

insurance, laundry and so on.

Group 2: Revenue-Producing Cost Center (RPCC): Unit cost code starting with B
in the raw data file refers to the main unit of cost, defined by the Comptroller-General's
Department, as the unit of cost that provides services to patients and generates
revenues from the services, such as the radiology department, medical technology

department, pathology department, pharmacy department and so on.
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Group 3: Patient Service (PS): In the case of an OPD, the costing code begins
with C and in the case of an IPD, the unit cost code begins with D in the raw data file.
Patient service cost is the unit cost of direct patient care, such as outpatient services

and inpatient services, defined by the Comptroller-General's Department.

Group 4: Non-Patient Service (NPS): Unit cost code starting with E refers to the
primary cost center as defined by the Comptroller-General's Department. It does not
directly serve the patient's health care services, and includes health promotion

agencies, disease prevention and control and so on.
2.4.1. Direct cost determination

This section, we talk about the column number (i) in Figure 1. The total direct
cost of each unit consists of the labor cost (LC), the material cost (MC), and the capital

cost (CQO).

Total Direct Cost = Labor Cost + Material Cost + Capital Cost
Labor cost (LC) is an individualized data by organization, which is then taken to
the total annual budget. The source is the month budget disbursement report from
the finance department. Labor cost includes salaries and wages, position allowances,
extra money, non-medical compensations and overtime compensation, extra payment
for top payers, top executives, money annual awards for health care, late night
payment, social security contributions for employer, accommodation compensation,

payment for special skill position and child care allowance.

Material Cost (MC) includes medications, medical supplies, office supplies,
dental materials, foods and nutritions, cleaning supplies, kitchenware, construction

materials, electrical materials, fuel and vehicles, maintenance fee and utility bills

Capital Cost (CC) consists of the annual capital depreciation cost of equipment
and buildings in accordance with the regulations of the Comptroller General's
Department. Capital Cost was calculated by used Simple Straight Line Depreciation.

Cost of construction
Lifetime

Depreciation Cost =
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All 3 categorical costs, labor cost, material cost and capital cost, will be shared
into 4 groups of hospital costs by using an appropriated method e.g. allocation by full
time equivalence (FTE), human resources or working area, etc. This paragraph discussed

the cost-sharing from column number (i) to (i ) of Figure 1.

2.4.2. Determined allocation of direct cost to NRPCC and PRCC

In order to ultimately allocate direct cost of NRPCC and PRCC to the service
unit (PS and NPS), NRPCC and RPCC cost have to be allocated within the unit of their
own by determining costing criteria for unit costs NRPCC and RPCC. Different criteria for

allocating costs have been identified.

2.4.2.1. In normal cases, the services under the NRPCC or the RPCC that
need to be allocated to other cost services have to be identified. Cost sharing
to other cost units within NRPCC and RPCC will be done by using certain factors,
therefore the initial direct cost of NRPCC and RPCC will diminish or only
minimally remaining. The allocated cost from one cost unit to the other cost
units, which are still the units with in NRPCC and RPCC will be called indirect
costs. The factor used for allocation is dependent on the hospital database in
term of workloads, area, workforce and revenue. (Figure 1, the cost were

allocated from column number (i ) to (iii )

2.4.2.2. In case, if the services in the cost centers cannot be categorized
to NRPCC and RPCC, then its information regarding time, service fee and
material cost of that service will be directly allocated to PS and NPS,
proportionally. Any cost center that involves human workforce, the FTE are
applied for cost allocation percent of time appointment in each service is also
considered. (Figure 1, the cost were allocated from LC, MC and CC in column

number (i) to NPS and PS in column number (i ))



24

2.4.3. Allocation of indirect and direct cost from NRPCC and RPCC to NPS and
PS.

This section, we discussed about the cost-allocating from column number (iii
) to column number (iv ) in Figure 1. The unit cost of NPS and PS is calculated from
their own direct costs and the allocated cost from NRPCC and RPCC. The simultaneous

allocation method is used in this scenario.

The initial allocation of direct costs in NRPCC and RPCC cost is resulted in the
indirect costs with minimal of initial direct cost of that cost center, which is called
temporary cost center (TCC). The TCC will be then allocated to actual cost center
(ACC), using matrix equations number 1 and 2.

Create a linear equation, assuming that the cost has been passed back within

the TCC group. Therefore, the total cost of the TCC was equal to the direct cost of the

unit combined with the cost of other TCCs.

Full Cost of each TCC = Direct Cost of TCC + Indirect Cost of TCC

The equation has a number of variables and the equation was equal to the
number of TCCs. Then the equation was converted to the same equation in the form
of a matrix. The equation was solved by the matrix method to find the total cost of

each TCC unit from the cost allocation.

Matrix equation 1

[A]* [X] = [B]
[A] = Matrix of coefficients of coefficients is the matrix of proportion that

sends the cost to each other.
[B] = Constant Matrix is the direct cost matrix of TCC.
[X] = The variable matrix is the total cost matrix of the TCC.

Solve the matrix equation, by using the Excel for Windows program to calculate
[A] and [B]. Use [A] to find the inverse matrix ([A]*) using the MINVERSE function in
Microsoft Excel. Both matrix equations above were provided by Department of Mental

Health.
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Matrix equation 2
[X] = [A]* * [B]
Bring the inverse matrix derived to the matrix B. The total cost of TCC (Matrix
X or Matrix of TCC Full Cost) using the MMULT statement in Microsoft Excel was Matrix
of TCC Full Cost. It is the total cost within the TCC unit that delivers the cost, before
sending the cost to ACC. In which ACC contains only indirect cost from NRPCC and
RPCC. Then, the ACC full cost will be calculated by summation of ACC to PS or NPS
cost. ACC full cost of each PS is the OPD unit cost per visit that was used to calculate

direct medical cost (inside hospital) in this study.

ACC Full Cost of PS = Direct Cost of PS + Indirect Cost from NRPCC & RPCC
ACC Full Cost of NPS = Direct Cost of NPS + Indirect Cost from NRPCC & RPCC
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CHAPTER IlI
RESEARCH METHODOLOGY

3.1. Operational definitions
3.1.1. Direct medical costs (inside hospital)

Costs incurred in Yuwaprasart Waithayopathum Child Psychiatric Hospital
included two main components: patient services costs and drug costs. There were two
types of drug costs that can be divided into two categories: 1) the cost of drugs in the
essential drug lists that the provider was responsible for, and the cost of drugs out of

the essential drug lists that the caregivers were responsible for.
3.1.2. Direct medical costs (outside hospital)

All direct medical costs incurred outside Yuwaprasart Waithayopathum Child
Psychiatric Hospital, which the caregiver is responsible for. These included the costs

incurred by the clinic or the drug store and also included dental costs.
3.1.3. Direct non-medical costs

This cost was the cost of travel, accommodation, education, and household

expenses that the caregivers were responsible for.
3.1.4. Indirect costs

This cost was an opportunity cost for caregivers who were absent to care for
ASD patients. The cost calculation in this section depends on the type of income and

the education level of care the caregiver had.

Data of this study were divided into two main parts: effectiveness measurement
and costing. The effectiveness were measured by doing Network meta-analysis (NMA)
that used data from gathered studies. Whilst costing data were took from Yuwaprasart
Waithayopathum Child Psychiatric Hospital. The number of visit of patients were taken
from medical records that were collected over one year and converted the time to 8

weeks. The sample consists of the number of visits a patient came to see a psychiatrist
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at Psychiatric OPD, the number of visits a patient came to see a dentist at dental unit,
et cetera. Results obtained from the both main parts were used to measure the cost-

effectiveness analysis.
3.2. Network meta-analysis

According to the research question, we want to know the effectiveness of
risperidone and aripiprazole to evaluate the cost-effectiveness analysis (CEA) with cost
consideration. Previous studies selected into this study, were those that measured
efficacy with Aberrant Behavior Checklist (ABC) scores. ABC was developed for assessing

the treatment effects in patient with developmental disabilities. Reporting in, the
number of improving symptom. The lower ABC score reflected is the better symptoms

of patients. Network meta-analysis (NMA) was selected as the tool to estimate the
effectiveness of both drugs, in which it can combine the results of many studies and
generate the new result. This study compared the effectiveness of both drugs by using
indirect comparison technique. Because generally randomized controlled trials (RCTs)
were a comparison study of active agent versus placebo or another active agent.
Therefore, we compared risperidone with aripiprazole using placebo as a standard
comparator to evaluate the effectiveness between both drugs. The result of indirect
comparison technique were calculated using STATA program. The results were
displayed in terms of the reduced ABC scores coefficient, which can be classified into
three categories: 1) the coefficient of decrease of the ABC score between risperidone
and placebo, 2) the coefficient of decrease of the ABC score between aripiprazole and
placebo and 3) the coefficient of decrease of the ABC score between risperidone and

aripiprazole.

RCTs were gathered from original researches in secondary resources using
systematic reviews, the way to gather RCTs from secondary resources. Based on the
search via three databases: pubmed, cochrane and google scholar. The terms for
conducting the search were risperidone, aripiprazole, autism spectrum disorders,
effectiveness and aberrant behavior checklist as well as “Risperidone + autism
spectrum disorders + effectiveness”, “Aripiprazole + autism spectrum disorders +

effectiveness”, “Risperidone + autism spectrum disorders + aberrant behavior
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checklist”, and “Aripiprazole + autism spectrum disorders + aberrant behavior
checklist”. Potential relevant studies were preliminary selected based on the titles.
The reference lists of the selected articles were also reviewed to look for other

relevant articles. No language limitation was imposed.
This study included the original articles using inclusion criteria a follows:

3.2.1. RCTs in patients with autistic disorders (DSM-IV) or ASD (DSM-5).
In this study, only RCTs were included since it can ensure that the results are

only the effect of drug, without the effect of alternative therapy.

3.2.2. Patients in the RCTs receiving risperidone or aripiprazole and

placebo or comparable active agents.

3.2.3. Duration of RCTs of at least 8 weeks. Duration for risperidone to
take full effect was 8-12 weeks and for aripiprazole was 4-8 weeks to get the
full benefit of aripiprazole (College of Psychiatric and Neurologic Pharmacists,

2016; HeadMeds powered by YoungMinds, 2018).

3.2.4. The outcomes of RCTs using reliable measurement as ABC-l

score or other sub-scales.

The data obtained from all gathered studies were taken into account for
similarity and differentiation. The study primarily used a reading method by the
researcher, and then testing with the STATA program. The inconsistency of selected
studies were tested by STATA and new outcomes were analyzed. This method is called

NMA

The effectiveness of risperidone and aripiprazole was derived from gathered
original research papers after doing meta-analysis measure by using aberrant behavior
checklist scores. In addition to considering the effectiveness of the ABC-I scores, the
other four sub-scales of the ABC scores. ABC's sub-scales including irritability, lethargy
/ social withdrawal, stereotypic behavior, hyperactivity / noncompliance, and

inappropriate speech was also considered.
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However, the results from the meta-analysis were efficacy results, in which it
should be reduce the effective of the results by ten percent to obtain the results of

effectiveness. The percent reduction was recommended by experts.
3.3. Costing

According to cost allocation in chapter II, the hospital cost can divided into four
groups: 1) NRPCC, 2) RPCC, 3) NPS and 4) PS. The cost allocation started with cost of
NRPCC and RPCC were allocated to NRPCC, RPCC, NPS and PS. Then the costs from
NRPCC and RPCC, which have already been allocated, were allocated again to NPS and
PS. This study obtained the data of PS units cost to calculate direct medical cost (inside
hospital). However, we could not applied original PS unit cost data from the hospital
because the original data included hospital drug costs which include all kinds of drugs
that the patients in this hospital use in 2014 not just risperidone and aripiprazole.
Therefore, all hospital drug costs from pharmacy department were deducted from
RPCC before allocating to each 4 groups of hospital costs. Final PS unit costs without
hospital drug costs were obtained. The cost of the medication of the patient who
specifically use risperidone (n=22) and aripiprazole (n=1) was later added to the direct
medical costs to calculate direct medical cost (inside hospital). The costs of the
medication were calculated according to the amount of drugs consumed over a period

of 8 weeks.

The cost of this study was calculated from four cost components: 1) direct
medical costs (inside hospital), 2) direct medical costs (outside hospital), 3) direct non-
medical costs and 4) indirect costs. Cost components can be calculated in two
perspectives: provider and caregiver perspective. The cost data incurred in the hospital
were based on data collected from medical records and unit cost studies for 2014 by

the hospital.
3.3.1. Direct medical costs (inside hospital)

Direct medical costs consist of four costs as follows:
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3.3.1.1. Drug costs were collected from the hospital's drug cost
database, based on the psychiatric drug costs and other drug costs associated
with ASD. The costs were presented in terms of cost per patient per year.
Therefore, such costs must be calculated for a period of 8 weeks. Drug costs
comes from medical record of 22 patients in risperidone group and 1 patient

in aripiprazole group.

3.3.1.2. The cost of medical services was based on data collected from
the cost per unit of service in 2014 of the hospital, combined with the visits
from medical record of 23 patients. The Costs were calculated based on the

following calculation formula.

[Cost of medical services excluding drugs (Baht / time) x Number of
visits per 8 weeks]

The data on cost of medical services excluding drugs was part of ACC

Full Cost of PS in sub-section 2.4.3 of Chapter II.

The cost of medical services excluding drugs consists of psychiatric OPD,
part time clinic, continuing drug services, social therapy, psychological
diagnosis, individual psychotherapy and family therapy clinic. Total cost of

medical services could be calculated by the following formula.

[[psychiatric OPD unit cost per visit x Number of visits per 8
weeks]+[part time clinic unit cost per visit x Number of visits per 8
weeks]+ [continuing drug services unit cost per visit x Number of visits per
8 weeks]+[social therapy unit cost per visit x Number of visits per 8
weeks]+[psychological diagnosis unit cost per visit x Number of visits per
8 weeks]+[individual psychotherapy unit cost per visit x Number of visits
per 8 weeks]+[family therapy clinic unit cost per visit x Number of visits
per 8 weeks]]

3.3.1.3. Costs for rehabilitation or enhancement activities

Costs incurred in the hospital were based on data collected from
medical records and unit cost studies for 2014 by the hospital. The costs were

calculated based on the following calculation formula.

[Cost of rehabilitation or enhancement activities (Baht / time) x
Number of visits per 8 weeks]
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The data on cost of rehabilitation or enhancement activities was part

of ACC Full Cost of PS in sub-section 2.4.3 of Chapter II.

The cost of rehabilitation or enhancement activities consists of activity
therapy, speech and language therapy, occupational therapy, special
education, physical rehabilitation and promote development. Total cost of
rehabilitation or enhancement activities could be calculated by the following

formula.

[[activity therapy x Number of visits per 8 weeks]+[speech and
language therapy x Number of visits per 8 weeks]|+[occupational therapy
x Number of visits per 8 weeks]+[special education x Number of visits per
8 weeks]+[physical rehabilitation x Number of visits per 8
weeks]+[promote development x Number of visits per 8 weeks]]

3.3.1.4. Dental Costs

Costs incurred in the hospital were collected from medical records and
unit cost studies in 2014 of the hospital. The Costs were calculated based on

the following calculation formula.

[Dental cost in hospital (Baht / time) x Number of visits per 8
weeks]

The data on dental cost in hospital was part of ACC Full Cost of PS in
sub-section 2.4.3 of Chapter II.

3.3.2. Direct medical costs (outside hospital)
Direct medical costs consist of four costs as follows:

3.3.2.1. Out-of-hospital treatment costs were collected from the
interviews and then analyzed for average cost per unit of Baht per 8 weeks

based on two cost components as follows.

3.3.2.1.1. In cases where patients were treated for ASD at other
medical facilities, the cost calculation was the sum of the 8 weeks

treatment costs actually paid by the patients’ families.
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3.3.2.1.2. In case of ASD patients who treated non-ASD diseases
at other hospitals, the costs were calculated from the costs that the
ASD patients actually paid for the treatment. These were as follows:
treatment costs at the other hospital, treatment costs at the clinic and

the service costs at the drug store.
3.3.2.2. Costs for rehabilitation or enhancement activities

In case of cost incurred outside the hospital, the data collected from
the interview form was analyzed to find the average cost per unit of Baht per

8 weeks. The costs actually were paid by the patients’ families.
3.3.2.3. Alternative Medical Costs

Costs incurred outside the hospital could be obtained from interview
data. The data was analyzed to determine the average cost of alternative
medicine. The costs were calculated based on the sum of all alternative

medical costs per 8 weeks.
3.3.2.4. Dental Costs

Costs incurred outside the hospital were collected from interview data
computed from dental cost of autism patients outside the hospital. The costs

were actually paid by the patients’ families.
3.3.3. Direct non-medical costs
Direct non-medical costs consist of four costs as follows:

3.3.3.1. The cost of traveling to a hospital or other hospital was based
on interview data. Travel expenses were calculated as average travel expenses
in Baht per 8 weeks. Cost was calculated from total travel expenses to hospital
or health center or special events for patients with ASD. The costs were actually

paid by the patients’ family.

3.3.3.2. Costs related to accommodation were collected from the

interview form. Cost was calculated for average cost per unit of 8 weeks. Costs
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were calculated based on the following formula. The costs were actually paid
by the patients’” family.

[Rental fee (Baht per night) X Number of days or number of visits
needed to go to hospital per 8 weeks]

3.3.3.3. The cost of education was based on interview data. The above
cost was calculated as the average cost of education unit in Baht per year.
Then, costs were calculated based on the cost of tuition for ASD patients per

8 weeks. The costs were actually paid by the patients’ family.

3.3.3.4. The cost of household expenditures was based on interview
data. Costs were analyzed to find the average cost per unit per year, and then
calculated as the sum of the household cost of the household over 8 weeks.

Costs of household expenditures were as follows.
3.3.3.4.1. Food and non-alcoholic beverages costs
3.3.3.4.2. Housing and home furnishings costs
3.3.3.4.3. Cost of clothing
3.3.3.4.4. Cost of personal expenses
3.3.3.4.5. Entertainment costs
3.3.3.4.6. Communication costs

The costs were actually paid by the patients’ family.

The cost of caregiver employment was based on interview data. The cost was
calculated as the average of the costs associated with the caregiver unemployment

for patients with ASD per year, and then was calculated for a period of 8 weeks.
3.3.4. Indirect costs

The cost of the caregiver's opportunity cost was collected from the interview
form. The data was analyzed for the unit cost per year, after which the cost was

calculated as 8 weeks.
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3.3.4.1. If the caregiver had no income and had a degree lower than
bachelor's degree, the annual cost of income was calculated based on the

following calculation formula:

[Minimum wage is 300 baht per day x number of working days per
year (260 days)]

Then, the cost was calculated for 8 weeks.

3.3.4.2. In case the caregiver has no income and had bachelor's degree
or higher, the annual cost of income was calculated based on the following

calculation formula:

[Minimum salary is 15,000 baht per month x 12 months]

Then, the cost was calculated for 8 weeks.

3.3.4.3. If the caregiver earned monthly income and the caregiver took
leave for patient care, the costs were analyzed for the expected annual income
cost which can calculate by three ways. The way to calculate the costs were

depended on the caregiver situations.

3.3.4.3.1. In the absence of a days off, the cost of care that the
caregiver should receive per year can be calculated using the following

calculation formula:

[(Actual salary of caregiver (Baht per month) / Number of
working days per month (22 days)) x Time off (days)]

Then, the cost was calculated for 8 weeks.

3.3.4.3.2. In the absence of an hours off, the cost of care that
the caregiver should receive per year was calculated using the following

calculation formula:

[(Actual salary of caregiver (Baht per day) / Number of
working hours per day) x Time off (hours)]

Then, the cost was calculated for 8 weeks.
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3.3.4.3.3. In cases where the caregiver lost long-term care
income, so patient care was analyzed for the expected cost of income,
calculated from the following calculation formula.
Pn="Po (1+i)"

P, is the salary that the caregiver should receive if s/he is still working.
Py is the last salary the caregiver should receive prior to taking leave.
i is the inflation rate (3 percent)

n is the number of months or years the caregiver stopped working for

taking care of the patient.

Therefore, the cost of care that the caregiver should receive per year is

P, x 12 months per year. Then, the cost was calculated for 8 weeks.

3.3.4.4. If the caregiver earned by hourly or daily incomes, it was
calculated for the expected annual revenue costs, in three categories as

follows.

3.3.4.4.1. Absence of a daily job, the cost of care that the
caregiver should receive per year was calculated using the following

calculation formula.

[Revenue per day of caregiver x Time spent by caregiver
(day)]

Then, the cost was calculated for 8 weeks.

3.3.4.4.2. Absence of an hourly job, the cost of care that the
caregiver should receive per year was calculated using the following

calculation formula:

[(Caregiver income per day / number of hours the caregiver
worked) x Time off (hours)]

Then, the cost was calculated for 8 weeks.
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3.3.4.4.3. In case the caregiver lost a long-term leave income for
patient care, the cost of income was calculated based on two

components as follows:

3.3.4.4.3.1. If the caregiver's income was less than or
equal to the minimum income, it was calculated from the

following calculation formula:

[Minimum wage is 300 baht per day x Number of
working days per year (260 days)]

Then, the cost was calculated for 8 weeks.

3.3.4.4.3.2. If the caregiver's income over the minimum

income was calculated from the following calculation formula:

[Earned income per day x number of working days
per year (260 days)]

Then, the cost was calculated for 8 weeks.

Cost calculation of provider perspective was calculated by direct medical cost

(inside hospital) that was calculated by the following formula:

Direct medical cost (inside hospital) = [[OPD unit cost without medications
x Number of visits] + Drug costs over 8 weeks]

According to drug cost, costs of non-essential drugs were not included in direct

medical cost (inside hospital)

Cost calculation of caregiver perspective can calculate from four components:
1) direct medical cost (inside hospital), 2) direct medical cost (outside hospital), 3)
direct non-medical cost and 4) indirect cost. However, direct medical cost (inside
hospital) in caregiver perspective was calculated only non-essential drugs prices
because the previous study (Naruemol Junsamut, 2014) include only patient whom
had universal coverage (UC) scheme. Most patients who came to this hospital had UC
scheme. The data of UC patients were easily categorized costs and analyzed data. In
case of the patient was covered by CSMBS, when the data was analyzed for costs, it

was necessary to review the reimbursement information again because some drugs
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were outside national essential drug lists could be reimbursable, but some drugs could
not be reimbursable. The rule differed from UC patients. If the UC patients were
receiving non-essential drugs, the caregiver must paid for drug costs to the hospital. It
means that main cost of these patients group were non-essential drugs cost. This is

the main reason for including only UC patients in this study as well.
3.4. Drug price information

The direct medical cost (inside hospital) were calculated by two components:
1) cost of patient services and 2) drug costs. In the cost allocation process, the
hospital’s drug cost were deleted from RPCC. Therefore, the costs of patient services
that were calculated in each patient, it did not contain drug costs. We have to calculate
the drug costs over 8 weeks depending on amount of used drugs in each patient. Then

the drug costs were combined together with the cost of patient services.

Drug price information was obtained from Yuwaprasart Waithayopathum Child
Psychiatric Hospital. Drug prices was divided into categories based on the names of
medication and dosage forms (regimens) available in the hospital. Each drug price was
calculated in the form of price (baht) per mg of each drug and dosage forms (regimens).
In addition, sensitivity analysis used data from Thai Medicines Terminology (TMT) to
access central national drug prices from The Food and Drug Administration Ministry of

Public Health, Thailand.

Drug price information for the purpose of calculated costs for this research was
determined by the use of Thai Medicines Terminology (TMT), a drug code used to link
data from each government agency, to ensure that the price to be calculated is the
prices of the same drugs. TMT ID of risperidone are shown in table 2 and aripiprazole

are shown in table 3.
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3.4.1. Drug price information by Thai Medicines Terminology (TMT)

Table 2 Thai Medicines Terminology ID of risperidone.

No. TMTID Trade names (Generic names and strength), dosage forms

1877107 NEURIS (Risperidone 1 mg) film-coated tablet, 1 tablet

2 | 388446 NEURIS (Risperidone 2 mg) film-coated tablet, 1 tablet
31430624 RISDAL (Risperidone 2 mg) film-coated tablet, 1 tablet

4 | 634033 RISPEL (Risperidone 1 mg/1 mL) oral solution, 30 mL bottle
51430939 RISPERDAL (Risperidone 1 mg) film-coated tablet, 1 tablet

6 | 430956 RISPERDAL (Risperidone 2 mg) film-coated tablet, 1 tablet

7| 430757 RISPERDAL (Risperidone 1 mg) film-coated tablet, 1 tablet

8 | 634051 RISPERDAL (Risperidone 1 mg/1 mL) oral drops, solution, 30 mL

bottle (invalid)

9| 1025175  RISPERDAL (Risperidone 1 mg/1 mL) oral solution, 100 mL bottle
10 | 661344 RISPERDAL (Risperidone 1 mg/1 mL) oral solution, 30 mL bottle
11 1430790 RISPERDAL (Risperidone 2 mg) film-coated tablet, 1 tablet
12 |1 430863 RISPERDAL (Risperidone 3 mg) film-coated tablet, 1 tablet
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Table 2 Thai Medicines Terminology ID of risperidone. (Continue)

No. TMTID Trade names (Generic names and strength), dosage forms

131430918 RISPERDAL (Risperidone 4 mg) film-coated tablet, 1 tablet
14 | 430774 RISPERDAL (Risperidone 1 mg) film-coated tablet, 1 tablet
15 | 430816 RISPERDAL (Risperidone 2 mg) film-coated tablet, 1 tablet

16 | 578152 RISPERDAL CONSTA (Risperidone 25 mg) powder for solution for
injection, 25 mg vial

17 | 578229 RISPERDAL CONSTA (Risperidone 37.5 mg) powder for solution for
injection, 37.5 mg vial

18 | 578293 RISPERDAL CONSTA (Risperidone 50 mg) powder for solution for
injection, 50 mg vial

19 | 578134 RISPERDAL CONSTA (Risperidone 25 mg) powder for solution for
injection, 25 mg vial

20 | 578201 RISPERDAL CONSTA (Risperidone 37.5 mg) powder for solution for
injection, 37.5 mg vial

21 | 578272 RISPERDAL CONSTA (Risperidone 50 mg) powder for solution for
injection, 50 mg vial

22| 675251 RISPERDAL QUICKLET (Risperidone 1 mg) orodispersible tablet, 1
tablet

23| 675298 RISPERDAL QUICKLET (Risperidone 2 mg) orodispersible tablet, 1
tablet

24 | 431005 RISPERDAL QUICKLET (Risperidone 500 mcg) orodispersible tablet,
1 tablet

25| 737238 RISPERIDONE GPO (Risperidone 1 mg) film-coated tablet, 1 tablet

26 | 737255 RISPERIDONE GPO (Risperidone 2 mg) film-coated tablet, 1 tablet
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No. TMTID Trade names (Generic names and strength), dosage forms
1| 540863 ABILIFY (Aripiprazole 100 mg/100 mL) solution for injection, 150
mL vial
21590993  ABILIFY (Aripiprazole 1 mg/1 mL) oral solution, 150 mL bottle
311004467  ABILIFY (Aripiprazole 1 mg/1 mL) oral solution, 150 mL bottle
4| 227535  ABILIFY (Aripiprazole 10 mg) tablet, 1 tablet
51227601 ABILIFY (Aripiprazole 15 mg) tablet, 1 tablet
6 | 1020656  ABILIFY (Aripiprazole 2 mg) tablet, 1 tablet
7| 227557 ABILIFY (Aripiprazole 10 mg) tablet, 1 tablet
8 | 227629 ABILIFY (Aripiprazole 15 mg) tablet, 1 tablet
9 1227664  ABILIFY DISCMELT (Aripiprazole 10 mg) orodispersible tablet,
1 tablet
10 | 227705 ABILIFY DISCMELT (Aripiprazole 15 mg) orodispersible tablet,
1 tablet
11 11004856  ABILIFY DISCMELT (Aripiprazole 10 mg) orodispersible tablet,
1 tablet
1211004873  ABILIFY DISCMELT (Aripiprazole 15 mg) orodispersible tablet,
1 tablet
13 1780252  APALIFE 10 (Aripiprazole 10 mg) film-coated tablet, 1 tablet
14 | 780299 APALIFE 15 (Aripiprazole 15 mg) film-coated tablet, 1 tablet
151994014 APALIFE 5 (Aripiprazole 5 mg) film-coated tablet, 1 tablet
16 | 249498 ARIPIPRAZOLE ABILIFY (Aripiprazole 5 mg) tablet, 1 tablet
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3.4.2. Drug price information by Yuwaprasart Waithayopathum Child Psychiatric

Hospital

Table 4 Drug prices risperidone and aripiprazole in Yuwaprasart Waithayopathum

Child Psychiatric Hospital.

TMT ID Drug Names Contain Prices
(Baht)
877107 | NEURIS (risperidone 1 mg) film-coated tablet, 1 500 tab  1,150.00
tablet
634033 | RISPEL (risperidone 1 mg/1 mL) oral solution, 30 mL 30 ml 150.00
bottle
634051 | RISPERDAL (JANSSEN PHARMACEUTICA, BELGIUM) 30 ml 941.60
(risperidone 1 mg/1 mL) oral drops, solution, 30 mL
bottle (invalid)
1025175 | RISPERDAL (JANSSEN PHARMACEUTICA, BELGIUM) 100 mt 941.60
(risperidone 1 mg/1 mL) oral solution, 100 mL
bottle
661344 | RISPERDAL (JANSSEN PHARMACEUTICA, BELGIUM) 30 ml 941.60
(risperidone 1 mg/1 mL) oral solution, 30 mL bottle
737238 | RISPERIDONE GPO (risperidone 1 mg) film-coated 30 tab. 144.00
tablet, 1 tablet
737255 | RISPERIDONE GPO (risperidone 2 mg) film-coated 30 tab. 228.00
tablet, 1 tablet
540863 | ABILIFY (BRISTOL-MYERS SQUIBB MANUFACTURING, 150 ml 2,568.00
U.S.A) (aripiprazole 100 mg/100 mL) solution for
injection, 150 mL vial
590993 | ABILIFY (BRISTOL-MYERS SQUIBB PHARMA, U.S.A.) 150 ml 2,568.00
(aripiprazole 1 mg/1 mL) oral solution, 150 mL
bottle
1004467 | ABILIFY (KOREA OTSUKA PHARMACEUTICAL, KOREA) 150 mt 2,568.00
(aripiprazole 1 mg/1 mL) oral solution, 150 mL
bottle
1004856 | ABILIFY DISCMELT (KOREA OTSUKA 30 tab.  4,700.51

PHARMACEUTICAL, KOREA) (aripiprazole 10 mg)
orodispersible tablet, 1 tablet
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Table 4 Drug prices risperidone and aripiprazole in Yuwaprasart Waithayopathum

Child Psychiatric Hospital. (Continue)

TMT ID Drug Names Contain Prices
(Baht)
1004873 | ABILIFY DISCMELT (KOREA OTSUKA 30 tab 4,800.02

PHARMACEUTICAL, KOREA) (aripiprazole 15 mg)

orodispersible tablet, 1 tablet

780252 | APALIFE 10 (aripiprazole 10 mg) film-coated tablet, 1 30 tab.  2,100.00
tablet

249498 | ARIPIPRAZOLE ABILIFY (KOREA OTSUKA 30 tab.  2,407.50
PHARMACEUTICAL, KOREA) (aripiprazole 5 mg)

tablet, 1 tablet

3.5. Cost-effectiveness ratio

Cost-effectiveness ratio was based on direct medical cost (inside hospital) of
both risperidone and aripiprazole groups that were divided by effectiveness results of
the both groups. Because autism is a disease that cannot be cured, it is necessary to
define the term treatment. In this study, the treatment course is for a period of 8
weeks after the patient starts taking any type of medication. The drugs used in this
study have many dosage forms, so the calculation of drug consumption per course of
treatment was calculated based on the amount of drug in milligrams. Then the

milligrams were converted back to actual quantities in each dosage forms.

Cost-effectiveness ratio was calculated by the following formula:

Cost — ef fectiveness ratio

Average direct medical cost (inside hospital)

~ Effectiveness results (coef ficient was reduced by ten percent.)

3.6. Sensitivity analysis
Category 1: Increased cost of both drugs to maximum prices
Category 2: Decreased cost of both drugs to minimum prices

Category 3: Changed cost of both drugs to central drugs’ prices of Thailand
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The central drugs’ prices of Thailand used for this study is based on the
central drug pricing notice issued by the National Drug Development Board, the
Thai Food and Drug Administration, which was published on December 8, 2017.
The central drug price of both risperidone and aripiprazole are as follows.

1. Risperidone tab 1 mg 1 tablet = 2.24 Baht

2. Risperidone tab 2 mg 1 tablet = 3.30 Baht

3. Risperidone orodispersible tab 0.5 mg 1 tablet = 12.19 Baht

4. Risperidone orodispersible tab 1 mg 1 tablet = 17.64 Baht

5. Risperidone orodispersible tab 2 mg 1 tablet = 34.56 Baht

6. Risperidone oral sol 1 mg/ml (30 ml) 1 tablet = 149.53 Baht

7. Aripiprazole tab 5 mg 1 tablet = 33.64 Baht

8. Avripiprazole tab 10 mg 1 tablet = 65.42 Baht

9. Aripiprazole tab 15 mg 1 tablet = 70.09 Baht

10. Aripiprazole orodispersible tab 10 mg 1 tablet = 119.00 Baht

11. Aripiprazole orodispersible tab 15 mg 1 tablet = 119.00 Baht

12. Aripiprazole oral sol 1 mg/ml (150 ml) 1 bottle = 2,160.00 Baht

3.7. Sub-analysis

This study analyzed the direct effects of drug efficacy in the term of reduced
ABC scores (coefficient). In order to calculate the cost-effectiveness ratio, it is
necessary to reduce the effect of the efficacy by ten percent. However, the efficacy
results obtained from the meta-analysis were consistent with the efficacy of the drug.
The price of the drug was calculated based on the amount consumed in 8 weeks. The
sub-analysis was done to show the effect of the drug compared to the price calculated

by the following formula.

Price of the drug

Th J d 1 reduced ABC =
e price of drug per 1reduce score Efficacy results (coef ficient)
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CHAPTER IV
RESULTS

4.1. Systematic review and meta-analysis

The number of selected articles by potentially relevant titles was 48 (Figure 3.).
Of these, 39 were found to be irrelevant. Some of these studies had not examined the
effectiveness of risperidone and aripiprazole on aberrant behavior checklists in ASD.
The other reasons for exclusion were as follows: not a clinical trial, not double blind
trials, no control group, case reports, and retrospective studies. The number of relevant
article was 9 which were retrieved for more detailed evaluation. Two studies were
further excluded because their follow-up times were less than or more than 8 weeks.
Only 7 articles were met the inclusion criteria. A total of 430 children and adolescents
contributed to the effectiveness data used in this study. The age range of the sample
was between 4 and 18 years old. The number of patients in the risperidone group was
145, and most of them were male (n = 109; 75.2%), and in the aripiprazole group there
was 285, and most of them also were male (n = 248; 87%). In these trials, the
effectiveness of risperidone and aripiprazole on patients with ASD was investigated by
aberrant behavior checklists. The details of these studies are presented in the Table

5.

48 potentially relevant titles

\4

9 retrieved for more

detailed evaluation

v

7 articles with randomized

control clinical trials meeting

inclusion criteria

Figure 3 Flowchart of trial selection process.
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Before analyzing Network meta-analysis (NMA), new standard deviations (SD)
were generated from mean difference (MD) and number of samples in each groups.
SDs were obtained from standard errors, t values or P values which related to the
differences between means in two groups. The mean difference was required in the
calculations from the t value or the P value. An assumption that the standard
deviations of outcome measurements are the same in both groups was required in all
cases, and the standard deviation would then be used for both intervention groups.
We describe first how a t value can be obtained from a P value, then how a standard
error can be obtained from a t value, and finally how a standard deviation is obtained

from the standard error.

Where actual P values obtained from t-tests are quoted, the corresponding t
value may be obtained from a table of the t distribution. The sample size was small
(say less than 60 in each group), so confidence intervals were calculated using a t
distribution. The number representing the p value can be obtained from the t
distribution with degrees of freedom equal to number of sample minus 1. For example
in study number 1, the t value for a 95% confidence interval from a comparison of a
risperidone group of 27 with a placebo group of 28 can be obtained by typing =tinv(1-
0.95,27-1) in a cell in a Microsoft Excel spreadsheet for risperidone group and typing
=tinv(1-0.95,28-1) in a cell in a Microsoft Excel spreadsheet for placebo group. The
result was equal to 2.06 and 2.05 respectively. Difficulties are encountered when levels
of significance are reported (such as P<0.05 or even P=NS which usually implies P>0.05)
rather than exact P values. A conservative approach would be to take the P value at
the upper limit (e.g. for P<0.05 take P=0.05, for P<0.01 take P=0.01 and for P<0.001
take P=0.001). The t value is the ratio of the difference in means to the standard error
of the difference in means. The standard error of the difference in means can be
obtained by dividing the difference in means (MD) by the t value:

MD

SE =
t value

In the example, the standard error of the difference in means is obtained by

dividing 13.4 by 2.06 in risperidone group and dividing 7.5 by 2.05 in placebo group,
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which gives 6.52 and 3.66 respectively. The within-group standard deviation can be
obtained from the standard error of the difference in means using the following

formula:

Where Ne and Nc are the sample sizes in the experimental (risperidone) and

control (placebo) groups.

Risperidone group Placebo group

SD = —— SD = ——
1 1 1
77+ 78 N

SD of risperidone group was equal to 24.17 and SD of placebo group was equal

6.52 3.66
1

to 13.55. All raw data must be calculated in this way and analyzed NMA in the next
step. This calculation was appropriate for this data analysis because some of the 7
previous studies did not show p-value. Tables 5 and 6 show the data in the symbol
N/A. The p-value indicates difference in MD between intervention group and placebo

or comparison group. The results of all calculations are shown in Table 6 as well.

We focused on ABC-Irritability (ABC-I) scores as a primarily effective outcome
and other ABC subscale scores as secondary effective outcomes. The results of the
NMA showed that no inconsistency was found in each study (X* = 0.55; Prob. > X* =
0.46). It implied that all 7 studies were not different in terms of MDs, sample sizes and
SDs, and were able to evaluate by consistency model. The study indicated that
risperidone group did not significantly reduce ABC-l scores when compared with
aripiprazole group. In particular, the mean difference of the ABC-I score between those
who use risperidone and aripiprazole was 0.41, meaning that aripiprazole was less
effective in reducing ABC-I score relative to risperidone. However, this MD was found
to be statistically insignificant because there was zero within the 95% confidence

interval -5.53, 6.36. As compared with placebo, for both risperidone and aripiprazole
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groups the MDs of the ABC-| score was -6.35 and -5.94 respectively, meaning that both
risperidone and aripiprazole were more effective in reducing ABC-I score relative to
placebo. These MDs were found to be statistically significant because there was zero

outside the 95% confidence interval -11.50, -1.20 and -10.18, -1.70 respectively.

On the other hand, the study indicated risperidone group did not significantly
reduce other ABC subscale scores when compared with aripiprazole group. For ABC-
Lethargy and Social Withdrawal (ABC-L) scores, the mean difference of the ABC-L score
between two groups was 1.89, which MD was found to be statistically insignificant
when considered the mean difference together with its 95 % confidence interval (-
2.22, 6.00). When each group was compared with placebo, the MD of the ABC-L score
in risperidone group was -2.89 and in aripiprazole group was -1.00. Although both
risperidone and aripiprazole were more effective in reducing ABC-L score relative to
placebo, the differences were found to be statistically insignificant within the 95%

confidence interval -6.47, 0.69 and -3.40, 1.40 respectively with mean difference of 0.

Average ABC-Stereotypic behavior (ABC-S) scores of risperidone group were
lower than aripiprazole group (mean difference 0.09) which was the same as average
ABC-Hyperactivity (ABC-H) (mean difference 1.08) and ABC-Inappropriate speech (ABC-
IS) (mean difference 0.01). From the three ABC subscales above, risperidone compared
with aripiprazole was non-statistically significant. As compared with placebo, both
risperidone and aripiprazole groups had more effectiveness than placebo and were
found to be statistically significant, meaning that both risperidone and aripiprazole
were more effective in reducing ABC-S, ABC-H and ABC-IS scores relative to placebo.

Statistical results were shown in Table 7.

Based on the ABC score, baseline ABC score of risperidone group was 18.9-26.2.
Baseline ABC score of aripiprazole group was 26.2-29.6. Compared to the placebo
group, Baseline ABC score was 21.2-30.8. The baseline ABC score for the placebo group
was slightly higher than the baseline ABC score for both drug groups. However, the

results of the NMA shown that no inconsistency found in each study



50

(S1) yoaads areudoiddeu pue (H) aduendwod-uoN/ANaizoeiadAH (S) Joineyag d1dA1021931S ‘(1) 1eMeIPYIAN 1BIDOS/AS1eY3aT (1) AMIRILI (S2)BDSONS DAl SUIPIDIA PIALIDP Sem Dgy

uoneINSP Plepuels = ds (s4eam g) Julodpus je 21025 Dgy 98ISAY = 43 ‘Dunaseq e 210ds Dgy d8eidny = g

(L°0 @S) Sw g'T = suopuadsil Jo 3sop Ajlep uesiy

€00 (8€)6'S (9€)59 (T¢)e (Tv)8y | S 8 0Z > yum syuaned 1oy Aep/swl GZ°0 | (Z00Z “)0 32 USDDIDIW)
100°0> (9°01)9°22 (§°9)¢2¢ (L°6)0°LT (96)81¢ | H 8 Gp < Yyum syusned 1oy Aep/Swi G'¢ | sinaf z1-G = asupd asy
100°0> (8ve'L ()06 91)8'S (69901 | S 5 G — 0Z Yim syusned uoy Aep/swi G | (6 =4 ‘cb = W) 25 = U
¢00 (£8)0CT (L9191 (1'9)6'8 8wt | 1 = SpJemuo ¢z Aep wol4 | 0gado)d panadai 103lgns
100°0> (Ge61z  (995sC WOl (6T9T | | Aep/suwi 1 = gz-p Aeq | (01 =4 '6¢ = W) 6v = U
an)oA (@s) 43 (@as) 1g (@s) d3 (as) 1g Rep/sw G'0 = ¢-1 Aeq | auopuadsu paniadal 102/gns
d 0Qao0)d auopLadsly 1810 suopuadsly | (200Z) NVddNY ‘€
_ (100Z “)0 12 D3YS)
S0°0> (0¢xe (L'e)8y (90)0¢ ey | S SID8A Z]-c = BS5UDI B8y
100> (L°6)5°¢C (8'8)6°0¢ (Lowern (Lexlc | H .
(L=4cc=n)ec=U
S0°0> ov)Ls 9918 (8'¢)9°¢ (096L | S Sw gp'T = suopuadsl Jo dsop Ajlep ueapy
10005 6998 @8l (6YTS  (OLLET | T Kep/34/5W 90°0 ~ 20°0 = spIemuUO g Aep woiy | 9997019 POAISDSI 2lans
10005 (W)LYl (L6)Tc (8989  (89)6'81 | Aep/o4/5Wi 200 = L€ Aeq | (1T =462 = W) 0y = U
anon (@s) 43 (@s) g (@s) 43 (@s) g Aep//6ui 10°0 = ¢-T Aeq | auopuadsys paniadal 123fgns
d 0Qad0)d auopuadsiy (1W/8W (°T) UOHMOS Jelo duopuadsly | (£00Z) P3YS T
8500 (gere (Le)sy (c06'1 (Le)sy | Sl (200 10QuUNQ ’9 ‘NYZ YaSsNo, ‘aissog ‘Dulpudd)
1000 (8C1)v9¢ (89)9¢c  (Lg)kel (G6)cec | H SIDaA 71-¢ = a5up. a8y
€500 (6'9)6'9 (Gawe nee g9we | S (L0 @S) dw Lg'T = duopladsis Jo asop Ajlep US| (b =4 b2 = W) 8Z = U
0200 (6828 (98)9°¢T wuLy @90t | 7 Aep/83/6W 90°0 — Z0'0 = Spsemuo g Aep wioly | 0qaso)d paniasal 1algns
2000  (€INIPT  (C01)9'1C (69L  (1'9)9°0C | / Aep/84/6Wi z0'0 = L-¢ Ae@ | (9 =461 =W) L2 =U
an)oA (@s) d3 (@s) g (@s) d3 (@s) 1g Rep/sy/6W 10°0 = ¢-1 Ae@ | auopuadsu paniadal 10a/gns
d 0Qao0)d auopLadsly (JW/8W ('T) uonMos 1elo auopuadsly | (Z00zZ) buipudd T
sawos1nO uonuanIau| uonoindod pup (10aA) Apnis

"M3INBI D1IDWIBISAS AQ papn)oul 20 JDY} S3IPNIS UaASS JO S)IDIap aYy [ G 2)QD |



51

(SI) yooads areudoiddeul pue (H) aduendwod-uoN/ANaioeiadAH £(S) Joineyag 21dA309191S ‘(1) \eMeIPYHAN 1BIP0S/A81e41aT (1) ANIQRILI| (S21BDSONS DAl SUIPISIA PIALISP Sem Dgy

UOIRINSP PIEPURIS = (S (Soom g) JuIodpus e 2100s DGy 5BISAY = d3 ‘DuNaseq e 2403s Dgy 25eIsAy = g

Sw gg°'g = o)0zeididuie Jo asop Ajiep uesy
(9%12) 8= U ‘Aep/sW ST pue {(%1p)

100°0> 99 0L Y oL | S 9T = U ‘Aep/sW 0T {(%¢g) €T = U “Aep/SWl G {(%S) ¢ = | (600Z “10 18 UsmO)
100°0> 6'1¢ R P12 1v¢ | H u ‘Kep/SuUl Z :SMO)0J SB SBM (6¢ = U) JUSWIIRSIL JO 399M | SIDBA / [-9 = a5uDi ady
100°0> L8 10T L 611 | S 3se) 2y3 suunp suisop 2ozeididue Jo uonnguisip YL | (£ =4 ‘b = W) I6 = U
V/N 611 181 0¢t 661 | 1 ‘(Kep/swi | ogaoo)d paniadai 10algns
100°0> 8'qe 8'0¢ L1971 9'6C | I GT 10 ‘0T ‘G ‘Z :19A9) 9Besop ‘Aep/w GT :28es0p | (§ =4 T = W) /= U
aN)oA d3 19 d3 19 winwixew) Aep/Sul GT 40 ‘0T ‘G Jo 98esop 1a8ie | a)ozp.ididlp pari@dal 1algns
d 0Qad0)d a)ozoudiduy ‘Kep/dwl Z e a5esop jeniu| qelo ozeididuy | (6002) uamoO 9
L6170 (¥'0)8'S (9°0)c'L oS (G0)9L | S (L10Z “10 32 DMDYIYD))
100°0> (S1)¢12 (9°1)8°9¢ (I'1)9971 (S1)962 | H (L2 as) Sw ,°g = aozeudidue jo asop Ajlep ues\\ | sibaA /-9 = asubi asy
0sb°0 (90)1°S 0 1)LL (9°0)6v (01728 | S Aep/BUI GT = SPIEMUO 9 399M WOl | (6 =4 9¢ = W) Gy = U
89,0  (I'T)T0T (r'1)8 vl (0T1)8'6 (r'1)OGT | 7T Aep/sul Z1 = G 3XP9M | 0qaoo)d paniasal 1afgns
pp00  (PT)98T  (OT9Z  (€TSST  (0T)69Z | / Aep/swl 6 = § YoM ‘Aep/Sw 9 = ¢ X9M | (8 =4 65 = W) Ly = U
an)oA (as) 43 (@s) g (@s) d3 (@as) g Aep/suwl ¢ = Z YoM ‘Aep/8uwl T = T YoaM | @)ozoididup paniadal 103lqns
d 0Qad0)d a)ozoididuy 1eso ozeididuy | (£10Z) oMOYIYD| G
(Z'z as) Sw g°g = 9\ozeididue Jo asop A\lep uesyy
¢0 (€206 (1°¢)9°8 (T9)L'S (9¢)6'8 | S 8 Ob < yum syusned 1oy Aep/Sul GT JO 25esop 19818 | (FI0Z “Heg ® ‘Yepozianiyos ‘Yapoziuoyo)
900 06)1'1C onrLe (T9T°61 (2909¢ | H 8% 0p > Yim syuained oy Aep/8ui 0T JO 25eSOp 198Me | | SiDaA gI-p = adubi asy
90 (09ze  (L9)9el (eewL @weel | S ‘Aep/dui Gz'T Je 98esop e “ sjozeididly | (p =4 ¢z =) L2 = U
S0 (CHA WA (b'8)5°.C (6'9)1°9T (69)¢se | 7 (6°0) Sw g1°T = duopuadsu Jo asop Ajlep ueayy | ajozoididup paniadal 123[gns
S0 (§99PT  (I'Pe9z  (pesTT  (YHSTC | ! B4 0p = Yum syusned Joj Aep/swl ¢ Jo 98esop 9BieL | (L =422 = W) 62 = U
aN)oA (@s) 43 (@s) 1g (@s) 43 (@as) 1g ‘8 0p — 0T Yum siusned 1oy Aep/sul z Jo 98esop 198ie| | auopuadsu pasiadal 103/gns
d 3)o0zoididuy auopuadsiy ‘Kep/swi GzZ-0 ye 98esop \eniu| ‘suopuadsly | (#10zZ) yapobziuoys p
sawoo3nO uoiuanIaU| uono)ndod pup (10aA) Apnis

(SNONUIUOD) "MINSI DIQDUIBISAS AQ papN)duUl 21D 1DY] Salpnis UaAas Jo S)Ibiap ay| G 2)qQ0 |



52

(SI) yooads areudoiddeu) pue (H) asuendwod-uoN/AnainoeisdAH (S) Joineyag 21dA109191S ‘(1) 1eMeIPYIAN 1BID0S/A81eYlaT (1) AM)IQRILU| (S21BDSONS DAl SUIPISIA PIALISP Sem Dgy
Jo49 pIBPURLS = IS (S399M 8) Julodpud e 21035 DGy 95RIDAY = dJ ‘DUNDSE] 1B 910DS Dgy d8I9AY = 19
(6002 “10 12 SN2IDY\)

G0°0> (§°0)8 (9°0)6°S (r'0)0t (G0)E9 | S sipaf /T — 9 = adupi asy
100°0> (LTeeec  (wNole (91697 (wneee | H 5w g1 = jozeudidue Jo ssop Alep uesW | (T =4 @y = W) 6v = U
G00> (69°0)1'6 (8°0)L°0T 99°0)T°L (80911 | S Aep/sw GT = SPJemUO {7 Yoam Woi4 | 0qado)d paniadal 12algns
WN  (@Tgel (GT08T  (IMOTT (168l | T Aep/sui 01 = € X99M | (£ =405 =) €5 = U
1000 96T (69)0'82 SYl (196'8T | | Kep/sui G = z ¥P9M | @)ozoudidup paniadal 192/gns
an)oA (39) 43 (35) 19 (35) 41 (35) 14 Kep/Swl z = 1 YoM | 0gado)d
d 0Qad0)d a)ozoididuy 1elo yozeudiduy | snsian Aop/sw g1 a)0zoididuy ¢/
/N (G0)8Y (906G (v'0)0°S (§0)89 | S (600Z “1D 18 SN2IDY)
600> (LTeec (wNole (ST)poc (enLree | H (I=48r=W)év=u
G0'0> (69°0)T°6 (8°0)L°0T (eoowL (80971 | S Sw o1 = 9j0zeudidue Jo asop Ajlep uesyy | 0qado)d paniadal 12algns
V/N (cnset (G'1)081 (TT)6T1 (€891 | 1 Aep/sui QT = SPIBMUO ¢ YoM Wold | (6 =4 0g = W) 65 = U
8000 961 (69)0°8¢ 0ST Lzee || Aep/8w G = g YoM\ | @)ozoudidup paniadai 12algns
an)oA 3S) 43 (3s) 19 39) 43 (3S) 1d Aep/sw z = T 3290 | 0gaoo)d
d 0Qgao0)d a)ozo.diduy . 1elo 9\ozeudiduy | snsian Aop/sw g1 a)ozoididuy z7)
Sw g = oozeudidue Jo asop Ajlep US| | (6007 “)0 18 Sn2IDYy)
V/N (§°0)8 (9°0)6°s (§0)8°¢ (9089 | S Aep/BW G = SPIEMUO Z Y99M WOl | (I =4 By = W) 6t = U
000>  (LTeee  (BNOTE  ONIET  (pIIee | H Kep/swl z = T 39\ | 0qaoo)d paniadal 10algns
G000> (69°0)T°6 (8°0)L°01 (89°0)6'9 (CROANIES onel T e | (@=4pr=W) 25 =U
/N (¢1)82T (S'1)08T (Z1)61T WLLT |7 ul ogadeyd Jo (Aep/suwl GT 10 ‘0T ‘G) S)ozeudidue | ajozoididuo pariadas 10algns
2200 961 (6'9)0'8C 291 (9198 |/ A9 O} PIZIWOPURI USY) 2Iam aufaseq | ogado)d
an)oA (3S) d3 (35) 19 (39S) 43 (35) 14 J2 UOISMPUI 10} BUSIID BUlSRW $13(QNs 8y | snsian Aop/sw ¢ djozoididiy T/
d 0Qa20)d a)ozoididuy 1es0 oozeididuy | (6002) SN2IOW *J
sawo21nO uonuaniaiu| uonoindod pup (10aA) Apnis

(SnoNURUOD) MBINBI DIJDWBISAS AQ papn)dul 810 10y} S3IPNIS UaASS JO S)IDIdp aY [ G 2)qQD [



53

8LGl¢ce 66'01 |£9T- e 1Tl Sb- 1861161 12°9¢ vpl-| €6 @0zeididuy

5005 10005 5005 V/N 1000
9Lz (1T CC61 (L1 20 | 9T- S0¢TiTs 801Ziv's- | 6V  ©0gadeYd © 2
59 | 8T- 8Cbe |CCT- 980T} Z'v- 1921161 ZIveiel-| 65 @ozediduy

V/N 5005 5005 V/N 8000
cgz 11 1861122 ZIb | 9T geelles- 791Ziv'e- | 6v  0geded @2
006 | z- 0S¢ [p1- 9z1T} Sb- 161 86 701 {pTI-| 2§ @ozediduy

V/N 50005 50005 V/N 200
GLTITT- bZ6T | L L- 00 | 9T- 6621126 860Ziv'8- | 6V  ©0gadeYd (1) 2
v1'9{GZ- 0C1¢|L2T- 6111} 8- 61 6L 691€1621-| Jy  0zeudiduy

100°0> 100°0> 1000> V/N 1000>
86°0 | 10" 689 |8 6 |- 12511 T9- 1€21i6- |15 ogadeq 9
v2s iz 16°0¢ [€T- 98 | ¢¢- 6521l TS STUZivTI-| Jy  0zeudiduy

1610 100°0> 0510 890 by0'0
15¢ 16T 80°¢T {G'G- 619 | 9 8T TT| LV peLT{G .- |Gy 0gaded S
€L9|le- 1162191 286 | v'S- 96'81{ ¢'01- 011Z{9'11-| Lz  0zeudiduy

€0 900 90 50 50
b8 e G80¢ {6°9T- 6501} 86 6L91iC6 €p9Ti6- | 67  duopuadsiy v
0Sb |81 16'9¢ |8pT- 6611} 81~ b1 '8T| G/ ZT1Ei6D1-| 6v  Suopuadsyy

€00 100°0> 1000> €00 1000>
051190 9LTT L szh | LT- 9z0T! T 106 196~ |25  0gadeq £
1.619¢ €Lze [6pT- Sb6 | Cb- 6881198 859 1°Z1-{ Ob  Suopuadsiy

5005 1005 5005 10005 10005
165°¢ 1 9T- bZOT |bL- 125 | vz 1521 LS [TP1iG9- |66  0gaded z
690 |9 89'8Z |6'GT- 218 | Sb- 1L91i¢6 JTbZiv'el-| Lz Suopusdsiy

8500 1000 €500 0200 2000
sz iy 10¢tic .- s | Sz 9.6 VG GG€TiG,- {8z 0gaded I

o9N)jeA a oNjeA o9NjeA oN)jeA oNeA

d /aS{ W | d @ {aNi d | as i aw d as | AN | d | aS | QN | u suopuanidiul | Apms
SF-ogy H-DgV s-ogv 109y 14

awusoid v/ v/ S pasn AQ SISA)bub-piaw YiomaN Jo sisA)oub bjop 1of suupdaid 9 3)qo |



54

Table 7 The result of each ABC sub-scale scores” mean differences was analyzed by

network meta-analysis (consistency model).

Mean differences (95% confidence interval)

Aripiprazole Risperidone Aripiprazole
Subscale
versus versus versus
Risperidone Placebo Placebo
Irritability 0.41 (-5.53,6.36) -6.35 (-11.50,-1.20) -5.94 (-10.18,-1.70)
Lethargy 1.89 (-2.22,6.00) -2.89 (-6.47,0.69) -1.00 (-3.40,1.40)
Stereotypic behavior 0.09 (-2.14,2.32) -2.36 (-4.24,-0.48) -2.26 (-3.64,-0.88)
Hyperactivity 1.08 (-6.04,8.21) -8.78 (-14.85,-2.71)  -7.70 (-12.15,-3.25)
Inappropriate speech 0.01 (-1.13,1.16) -1.11 (-2.05,-0.17) -1.10 (-1.82,-0.38)

The results from the meta-analysis were only effective results, which must
reduce the effective of the results by ten and five percent to obtain the results of the
analysis as effectiveness. The percent reduction was a recommendation of experts.

The scenarios were created to obtain effectiveness (Table 8).

Table 8 The Mean differences, which is calculated as a result of effectiveness.

Subscale Mean differences Mean differences
10% reduced of efficacy 5% reduced of efficacy
Risperidone Aripiprazole Risperidone Aripiprazole

group group group group

Irritability -5.72 -5.35 -6.03 -5.64
Lethargy -2.60 -0.90 -2.75 -0.95
Stereotypic behavior -2.12 -2.03 -2.24 -2.15
Hyperactivity -7.90 -6.93 -8.34 -7.32
Inappropriate speech -1.00 -0.99 -1.05 -1.05

4.2. Costing

The information obtained from the patient's caregiver interview was derived
from previous studies (Naruemol Junsamut, 2014). For comparison of the costs of
risperidone and aripiprazole, the patients whose caregivers were selected for the study
and provided information on the cost of patients were divided into two groups, 22

patients receiving risperidone and one patient receiving aripiprazole.



Table 9 Baseline characteristics

Characteristic

Risperidone group

Aripiprazole group

=n (%) =n (%)
Sample 22 1
Average age, years (SD) 10.06 (2.43) 15.50 (0.00)
Sex
Male (%) 20 (90.91) 1 (100.00)
Female (%) 2(9.09) -
Medications
Methylphenidate (%) 9 (40.91) =
Valproic acid (%) 8 (36.36) -
Sodium valproate (%) 3 (13.64) =
Fluoxetine (%) 2(9.09) 1 (100.00)
Carbamazepine (%) - 1 (100.00)
Sertaline (%) 1 (4.55) -
Average number of caregiver 2.19(0.51) 2 (0.00)

To calculate the cost for cost-effectiveness analysis, use the cost data, which
consists of four costs: direct medical cost (inside hospital: from hospital data), direct
medical cost (outside hospital: from caregiver interview), direct non-medical cost (from
caregiver interview) and indirect cost (from caregiver interview). The source and
method of calculating the four costs were shown in Chapter Ill. We have accessed
inside-hospital and outside-hospital drug cost information, as well as other cost data,
which had implications for cost calculations, in particular drug price data. In this study,
cost was calculated in two forms: all costs that were included the cost of the all drugs
that patient used, and all costs that were calculated using the above two drug prices
only. This study used cost data and cost allocation from Yuwaprasart Waithayopathum
Child Psychiatric hospitals, where drug price data were taken from the hospital cost
and replaced by the prices of risperidone and aripiprazole to calculate the cost. Table
10 indicated the OPD unit cost both before and after the cost of medicines have been
removed. Both columns of costs in Table 10 represent the difference in outpatient

services unit costs per visit. Costs that were identified as unit cost including drug costs
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are the cost of outpatient services, which includes all drug costs incurred in the
hospital for one year, and then all cost data was passed through the cost allocation
process. Costs identified as unit cost excluding drug costs were hospital costs, which
were subtracted from total cost of drug costs prior to cost allocation. Details of the

cost allocation were presented in Chapter II.

Table 10 OPD unit cost per visit with and without cost of medications

Unit cost with Unit cost without

OPD unit cost medications medications
(Baht) (Baht)
Psychiatric OPD, 1,452.87 747.78

children and adolescent
Psychiatric OPD, general 623.96 276.66
Psychiatric OPD, elderly 593.60 311.40
Part time clinic 1,552.04 522.73
Continuing drug services 1,371.59 221.41
Dentistry 930.83 880.40
Social therapy 90,928.47 87,461.98
Psychological diagnosis 820.31 797.86
Individual psychotherapy 3,935.38 3,748.82
Family therapy clinic 2,004.45 1,977.55
Activity therapy 750.84 727.32
Speech and language therapy 673.22 652.63
Occupational therapy 4,301.43 4,146.32
Special education 1,179.70 1,140.49
Physical rehabilitation 636.82 627.17
Promote development 471.02 455.97

The cost of provider perspective were the direct medical cost (inside hospital),
which were deleted the non-essential drugs cost. Unit costs in this study used the data
from unit of patient services costs of the hospital which was calculated from cost
allocation process (the details were showed in Chapter lll). The unit costs were deleted
cost of medications before cost allocation process. Then, the unit costs were used to

calculate direct medical cost (inside hospital) that were multiplied by number of
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patient services’ visits of each patients. Table 10 showed the original OPD unit cost of
each patient services that included the cost of medications compared with the unit
costs. These were deleted the cost of medications. This study got the data of PS units
cost to calculate direct medical cost (inside hospital). However, we could not applied
original data from the hospital because the original data that included hospital drug
costs in 2014. Therefore, we have to delete the all drug costs of pharmacy department
in RPCC. Then, the costs were reallocated in the same way. Finally, we can get the PS
units costs without medication cost. The cost of the medication was added to the
direct medical costs again by calculating the cost of the medication according to the

amount consumed over a period of 8 weeks.

Table 11 Average number of visits in both groups over 8 weeks.

Risperidone group  Aripiprazole group

OPD unit

(Number of visits)  (Number of visits)
Psychiatric OPD, 0.59 0.46

children and adolescent
Psychiatric OPD, general 0.00 0.00
Psychiatric OPD, elderly 0.00 0.00
Part time clinic 0.00 0.00
Continuing drug services 0.25 0.62
Dentistry 0.10 0.00
Social therapy 0.02 0.00
Psychological diagnosis 0.01 0.46
Individual psychotherapy 0.50 0.15
Family therapy clinic 0.11 0.00
Activity therapy 0.16 0.00
Speech and language therapy 0.26 0.00
Occupational therapy 0.00 0.00
Special education 0.60 0.00
Physical rehabilitation 0.17 0.00
Promote development 0.08 0.00
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The average number of visits were indicated in Table 11 which were used to
calculate the average of direct medical costs (inside hospital). Data of general OPD
psychiatric and elderly OPD psychiatric, which in this study must be 0, because only

children and adolescents were included.

Provider perspective, this study considered only direct medical cost (inside
hospital) and the cost was provided by hospital. Cost of risperidone group was
calculated by the prices of all drugs, with average direct medical cost 6,707.77 Baht.
Cost of risperidone group that was calculated by the prices of risperidone, with average
direct medical cost 6,229.60 Baht. The result of total cost of risperidone group in
provider perspective were appeared in Tables 12 and 13. For aripiprazole group, the
direct medical cost (inside hospital) which was calculated by the prices of all drugs,
with average cost 2,580.10 Baht which was calculated by the prices of aripiprazole,
with the average cost 2,515.85 Baht. The result of total and other costs of aripiprazole

group in provider perspective were indicated in Table 14.

The data from Tables 12 and 13 could have: maximum cost, minimum cost
and average cost which were different from data of aripiprazole group in Table 14,
because aripiprazole group has only one sample. The average direct medical cost

(inside hospital) were calculated by the following formula:

Average direct medical cost (inside hospital) = [[OPD unit cost without
medications (each patient service) x Number of visits (from each patient in 8
weeks)] + Drug costs (from each patient in 8 weeks)] / 22 patients

The difference between Tables 12 and 13 was drug costs. Table 12, drug costs
were calculated from all drugs prices that were used by 22 patents in risperidone
group. In Table 13, we calculated drug costs from only risperidone costs. Each patient
in this group used it for 8 weeks. The maximum and minimum costs were calculated
by the highest and the lowest cost of each cost category that was represented from

22 patients.
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Total cost in provider perspective was calculated by the following formula:

Total cost = Direct medical cost (inside hospital)

Table 12 Cost of risperidone group that was calculated by the prices of all drugs

(provider perspective).

Maximum Minimum
Average cost (SD)

Category of cost cost cost
(Baht)

(Baht) (Baht)

Direct medical cost 19,301.48 1,686.53 6,707.77 (5,315.70)
(Inside hospital)

Total cost ‘ 19,301.48 1,686.53 6,707.77 (5,315.70)

Table 13 Cost of risperidone group that was calculated by the prices of risperidone

(provider perspective).
Maximum  Minimum
Average cost (SD)
Category of cost cost cost (Baht)
(Baht) (Baht)
Direct medical cost 18,855.63 1,596.53 6,229.60 (5,152.86)
(Inside hospital)
Total cost 18,855.63 1,596.53 6,229.60 (5,152.86)
Table 14 Cost of aripiprazole group (provider perspective).
Category of cost Cost with price of Cost with price of
all drugs (Baht) aripiprazole (Baht)
Direct medlical cost 2,580.10 2,515.85
(Inside hospital)
Total cost 2,580.10 2,515.85

Caregiver perspective, the way to calculate cost by caregiver perspective was

different between risperidone and aripiprazole groups. For risperidone group, the total
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cost was calculated by direct medical cost (outside hospital), direct non-medical cost
and indirect cost. For aripiprazole group, the total cost was calculated from 4
components: direct medical cost (inside hospital), direct medical cost (outside
hospital), direct non-medical cost and indirect cost. In this group we had to include
the cost inside hospital as the one cost component in caregiver perspective because
the caregivers have to provide aripiprazole cost by themselves. The costs of caregiver
perspective were calculated by the cost that were supported by only caregiver. The
way to calculate cost by caregiver perspective was a different from provider
perspectives which was the cost of risperidone group. Provider perspectives had to
calculate the total cost of risperidone group by separating into two groups: costs were
calculated by all drug prices and by only risperidone price. For caregiver perspective
no need to calculate total cost in the same way as provider perspectives, because the
caregiver in risperidone group did not bear even one Baht of direct medical cost inside
hospital. The average total cost of risperidone group was 47,385.59 Baht and the
average total cost of aripiprazole group was 99,417.25 Baht. However, this cost was not
calculated from the cost of patients in the aripiprazole group, because only one
patient in the group could not be represented in the cost data. Therefore, some cost
data for patients in the aripiprazole group was replaced by household expenditure
data and medical cost data from Thailand statistical data in 2014. Other details are
show in Tables 15 and 16.

Total cost in caregiver perspective was calculated by the following formula:

Total cost (risperidone group) = Direct medical cost (outside hospital) +
Direct non-medical cost + Indirect cost

Total cost (aripiprazole group) = Direct medical cost (inside hospital) +
Direct medical cost (outside hospital) + Direct non-medical cost + Indirect cost
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Table 15 Cost of risperidone group by caregiver perspective.

Maximum Minimum
Average cost (SD)
Category of cost cost cost
(Baht)
(Baht) (Baht)
Direct medical cost 3,115.38 0.00 512.61 (723.46)
(Outside hospital)
Direct non-medical 80,124.62 15,012.77  37,347.73 (17,539.18)
cost
Indlirect cost 36,323.08 96.00 9,525.25 (10,101.29)
Total cost 85,752.31 15,398.62 47,385.59 (19,461.25)

Table 16 Cost of aripiprazole group by caregiver perspective.

Category of cost Cost with price of Cost with price of

all drugs (Baht) aripiprazole (Baht)

Direct medical cost 4,553.86 4,553.86
(Inside hospital)

Direct medical cost 153.85 153.85
(Outside hospital)

Direct non-medical cost 90,272.62 90,272.62

Indirect cost 4.436.92 4,436.92

Total cost 99,417.25 99,417.25

4.3, Cost-effectiveness ratio

Cost-effectiveness ratio was considered by the cost per one reduced ABC score
of risperidone and aripiprazole group. Considerations were determined by the type of
ABC subscale scores. The calculation was based on costs that included all drug prices
and based on costs that included only risperidone and aripiprazole prices. The CEA in

this study was analyzed by only provider perspective.

The result in each columns of Tables 17, 18 and 19 were calculated by the
following: column numbers i and ii are effectiveness of risperidone and aripiprazole
groups that gathered up the data from the results of ABC scores by NMA. Column

numbers iii and iv are the average costs of risperidone group that were divided into
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two groups: the average costs that were calculated by using the prices of all drugs (iii)
and by using the prices of only risperidone (iv). Column numbers vii and viii are the
average costs of aripiprazole group. The average costs were calculated by the different
way. The column number vii were calculated by used all drug prices and the column
number viii were calculated by using only aripiprazole prices. The data were contained
in columns number iii, iv, vii and viii which were gathered from Tables 12 to 16 which
were differentiated by each perspective. The results of cost per 1 reduced ABC score

of both groups were indicated in column numbers v, vi, ix and x, respectively.

The cost per 1 reduced ABC score of both groups were performed by the

following formula:

Risperidone group

column (iii)
cotumn (v)(all drugs) = [0

column (iv)

column (vi)(only risperidone) = | column (i)
Aripiprazole group

_ column (vii)
column (ix)(all drugs) = Im

column (viii)

column (x)(only risperidone) = | column (iD)

Provider perspective, the cost per one reduced ABC-l score of risperidone was
1,056.34 Baht, when the cost was calculated with all drug prices and it was 981.04 Baht
when calculated the cost with only risperidone prices. The cost per one reduced ABC-
| score of aripiprazole was 434.36 Baht, when the cost was calculated with all drug
prices and it was 423.54 Baht when calculated the cost with only aripiprazole prices.

The cost per one reduced other ABC subscale score are showed in Table 17.
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The results from the meta-analysis were only efficacy results, therefore, the
simulations were created to test the difference in effectiveness by reducing the efficacy
of the five and ten percent, respectively. The scenario (reduced 10% of efficacy) were
created to obtain effectiveness the cost per one reduced ABC-l score of risperidone
with all drug prices was 1,172.69 Baht and with only risperidone prices was 1,089.09
Baht. The cost per one reduced ABC-I score of aripiprazole was 482.26 Baht when the
cost was calculated with all drug prices and it was 470.25 Baht when calculated the
cost with only aripiprazole prices. The cost per one reduced other ABC subscale score
are showed in Table 18. Table 19 were indicated the scenario that was reduced 5% of

efficacy.
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4.4. Sensitivity analysis

Sensitivity analysis in this study was divided into 4 types: increased cost of both
drugs to maximum prices, decreased cost of both drugs to minimum prices, changed
cost of both drugs to central drugs’ prices of Thailand and changed average cost of
aripiprazole group to actual cost of patient in this group. However, when starting the
study and collecting data for analysis, it was found that only one sample was found in
the aripiprazole group. Therefore, the sensitivity analysis could not be performed by
changing the cost of the drug group to the highest cost and lowest cost in aripiprazole
group. In category 1 and 2 sensitivity analysis, only risperidone group analyzes were

performed.
4.4.1. Category 1: Increased cost of risperidone group to maximum cost

Cost per 1 unit of reduced ABC subscale scores of risperidone group was

calculated by increased cost of both drugs to maximum cost. (Table 20)

The category 1 of cost per 1 reduced ABC score of risperidone groups were

performed by the following formula:

: column (i)
column (iv)(all drugs) = |m

column (iii)

column (v) (only risperidone) = ‘ column (i)

Table 20 Category 1: Increased cost of risperidone group to maximum cost.

‘) Maximum cost of Cost per 1 reduced ABC score
I
risperidone group (Baht) of risperidone group (Baht)
ABC | effectiveness of P sroup f risp sroup
. . (i ) AWl drugs (iii ) Only (iv) All drugs (v) Only
risperidone group
risperidone risperidone
I -5.72 19,301.48 18,855.63 3,374.38 3,296.44
L -2.60 19,301.48 18,855.63 7,423.65 7,252.17
S -2.12 19,301.48 18,855.63 9,104.47 8,894.17
H -7.90 19,301.48 18,855.63 2,443.23 2,386.79
IS -1.00 19,301.48 18,855.63 19,301.48 18,855.63
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4.4.2. Category 2: Decreased cost of risperidone group to minimum prices

Cost per 1 unit of reduced ABC subscale scores of risperidone group was

calculated by decreased cost of both drugs to minimum cost (Table 21).

The category 2 of cost per 1 reduced ABC score of risperidone groups was

calculated by the following formula:

| column (ii)
column (iv)(all drugs) = |Tn<)

. _ column (iii)
column (v)(only risperidone) = ‘m

Table 21 Category 2: Decreased cost of risperidone group to minimum cost.

‘) Minimum cost of Cost per 1 reduced ABC score
I
risperidone group (Baht) of risperidone group (Baht)
ABC | Effectiveness of P sroup f risp sroup
. . (i ) AWl drugs (ii ) Only (iv) AWl drugs (v) Only
risperidone group
risperidone risperidone
I -5.72 1,686.53 1,596.53 294.85 279.11
L -2.60 1,686.53 1,596.53 648.67 614.05
S -2.12 1,686.53 1,596.53 795.53 753.08
H -7.90 1,686.53 1,596.53 213.48 202.09
IS -1.00 1,686.53 1,596.53 1,686.53 1,596.53

4.4.3. Category 3: Changed cost of both drugs to central drugs’ prices of
Thailand

Cost per 1 unit of reduced ABC subscale scores was calculated by changing

cost of both drugs to central drugs’ prices of Thailand. (Table 22)

The category 3 of cost per 1 reduced ABC score of risperidone groups were

performed by the following formula:

Risperidone group

) column (iii)
column (iv) = |W
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Aripiprazole group

] column (v)
column (vi) = |W

Table 22 Category 3: Changed cost of both drugs to central drugs’ prices of Thailand

(i) (ii) (iii ) (iv ) Cost per (v) (vi ) Cost per
Effectiveness | Effectiveness | Average cost 1 reduced Average cost | 1 reduced ABC
ABC of of of ABC score of of score of
risperidone aripiprazole risperidone risperidone aripiprazole aripiprazole
group group group (Baht) | group (Baht) | group (Baht) group (Baht)
I -5.72 -5.35 5,768.52 1,008.48 2,515.85 470.25
L -2.60 -0.90 5,768.52 2,218.66 2,515.85 2,795.39
S -2.12 -2.03 5,768.52 2,721.00 2,515.85 1,239.33
H -7.90 -6.93 5,768.52 730.19 2,515.85 363.04
IS -1.00 -0.99 5,768.52 5,768.52 2,515.85 2,541.26

4.4.4. Category 4: Changed average cost of aripiprazole group to actual cost of

patient in this group.

The result of cost in aripiprazole group was not calculated from the cost of
patients in the aripiprazole group, because aripiprazole group had only one patient
that could not be represented in the cost data. Therefore, some cost data for patients
in the aripiprazole group was replaced by average household expenditure data and
medical cost data from Thailand statistical data in 2014 (The data was showed in
column number (ii)). The results of category 4 are the sensitivity analysis of the
calculated results using the average cost and the calculated results using the actual

costs (column number (v)) from patient in aripiprazole group.
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Table 23 Category 4: Changed average cost of aripiprazole group to actual cost of

patient in this group.

(ii) (iiii ) (iv ) Average cost (v) (vi ) Actual cost
Effectiveness | Average cost of per 1 reduced Actual cost of per 1 reduced
ABC of aripiprazole group ABC score of aripiprazole group ABC score of
aripiprazole (Baht) aripiprazole group (Baht) aripiprazole group
group (Baht) (Baht)
/ -5.35 99,417.25 18,582.66 157,421.55 29,424.59
L -0.90 99,417.25 110,463.61 157,421.55 174,912.83
S -2.03 99,417.25 48,974.01 157,421.55 77,547.56
H -6.93 99,417.25 14,345.92 157,421.55 22,715.95
IS -0.99 99,417.25 100,421.46 157,421.55 159,011.67

The last part of results showed comparison of Cost per 1 reduced ABC score

of both risperidone and aripiprazole group that was calculated by average cost of each

group. The average cost of risperidone group was calculated with only risperidone

prices in provider perspective. Then the cost was compared with cost per 1 reduced

ABC score of category 1, 2 and 3 sensitivity analysis. The average cost of aripiprazole

group was calculated with only aripiprazole prices in provider perspective as well. Then

the cost was compared with cost per 1 reduced ABC score of category 3 sensitivity

analysis. (Table 24)

Table 24 Comparison of cost per 1 reduced ABC score of both risperidone and

aripiprazole group

Risperidone group Aripiprazole group
ABC Provider Maximum Minimum Central Provider Central
perspective prices prices price perspective price
/ 1,089.09 3,296.44 279.11 1,008.48 470.25 470.25
L 2,396.00 7,252.17 614.05 2,218.66 2,795.39 2,795.39
S 2,938.49 8,894.17 753.08 2,721.00 1,239.33 1,239.33
H 788.56 2,386.79 202.09 730.19 363.04 363.04
IS 6,229.60 18,855.63 1,596.53 5,768.52 2,541.26 2,541.26
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4.5. Sub-analysis

Table 25 presented sub-analysis of risperidone and aripiprazole. In the first
three column contained (1) drug names, (2) Packing size and (3) Prices (Bath). All of
these data are the data of drugs from Yuwaprasart Waithayopathum Child Psychiatric
Hospital. For column number (4), we used the data from each selected studies to
calculate weight mean dose in 8 weeks of both risperidone and aripiprazole. We used
those data to calculate drug prices in 8 weeks shown in column number (5) by used
rule of three. The efficacy results from NMA were placed in column number (6). These
data shown decreasing ABC-I score of those two drugs when compared to placebo.
The last column presented absolute unit cost that calculating via column number (5)
divided column number (6). The result of unit cost analysis were presented the lowest
cost of risperidone per 1 reduced ABC-l score was 32.43 Baht and the highest cost of
risperidone per 1 reduced ABC-l score was 442.57 Baht. In another part, the lowest cost
of aripiprazole per 1 reduced ABC-l score was 537.62 Baht and the highest cost of
aripiprazole per 1 reduced ABC-I score was 1,314.87 Baht.
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CHAPTER V
DISCUSSIONS

5.1. Finding of systematic review and meta-analysis

This study used ACB-l as a main outcome because antipsychotic drugs
particularly risperidone and aripiprazole are preferred to control irritability and agitation
(LeClerc & Easley, 2015). The use of ABC scores in evaluating outcomes is an
appropriate tool because ABC is recommended for evaluating patients under 18 years
of age (Kaat, Lecavalier, & Aman, 2014) and this study also included only studies that
had patients not more than 18 years old. Based on the results of risperidone and
aripiprazole comparisons by NMA, it was found that both drugs significantly reduced
ABC-l scores when compared to placebo. However, when risperidone was compared
with aripiprazole, it appeared that there was no difference in reducing the ABC-I score
(95% ClI -5.53, 6.36). A previous study which showed risperidone group did not
significantly reduce ABC-l scores when compared with aripiprazole group (p = 0.5)

(Ghanizadeh et al., 2014).

The results from the meta-analysis were only effective results, therefore, the
simulations were created to test the difference in effectiveness by reducing the

effectiveness of the five and ten percent, respectively.

Although the 8-week duration of each study was assessed by systematic
analysis, which may indicate the effectiveness of the drug and some common side-
effect, some serious side-effect may require more than 8 weeks to be detected.
Hyperprolactinemia is a serious side-effect of risperidone which affects to increase risk
for osteoporosis and decrease bone mineral density (Biller, 1999). The level of
prolactin will return to normal level within 12 to 20 weeks (Findling et al., 2003) after
stopping risperidone treatment. Therefore, the effectiveness of the drug may also
include side effects to calculate total outcomes which was beyond the scope of this

study.
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5.2. Finding of costing and cost-effectiveness ratio

Based on the cost calculation results, addition in the cost of both drugs to
calculate in conjunction with the cost of the outpatient service unit may result in costs
that are not the actual costs due to the cost allocation method. It was also allocated
to other parts such as inpatient services. Cost calculation with provider perspective
was calculated from direct medical cost (inside hospital) that contained two
components: 1) costs of patient services and 2) essential drugs prices over 8 weeks of
using. The result showed that in the risperidone group, the provider bore the cost
about 2.5 times more than aripiprazole group. Although in the short run, the provider
bore the cost of the risperidone less than the aripiprazole, in the long term, risperidone
had a clinical study that showed a higher incidence of chronic disease than aripiprazole.
At present, the chronic disease is a very common disease and has a negative impact
on health system expenditure. Therefore, in provider perspective, it was necessary to
consider the long-term effectiveness results together with the costs to conclude the
economic value clearly. In the aripiprazole group, the calculated costs were very close
between the cost with prices of all drug and the cost with prices of aripiprazole only.
Because aripiprazole was out of the national essential drug lists, that means the
caregiver has to bear all costs from aripiprazole that affects to the cost of the drug
when calculating from caregiver perspective. The direct medical costs (inside hospital)
of aripiprazole group included two parts: provider and caregiver because the patients
in this study used 3 medications. Two of the medications were in the national essential
drug lists which were provided by the hospital. For aripiprazole cost, the caregivers

must provide the cost by themselves.

From the reasons above, when calculated the cost by caregiver perspective,
the cost of aripiprazole group was 2 times higher than risperidone group. The main
reason is from two parts. The first reason is the prices of risperidone is so much lower
than the price of aripiprazole. The second reason, risperidone is in the national
essential drug lists, meaning that we have calculated the cost of risperidone under the

provider responsibility.
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The result of costing affects to cost per one unit of reduced ABC subscale
scores. For provider perspective, it is the most important part that we have to concern.
The result of this perspective showed the difference between cost per 1 reduced ABC-
| score of risperidone group which was calculated by all drug prices and only
risperidone prices. The difference in these risperidone costs between different drug
prices was 478.17 Baht (prices of all drugs = 6,707.77 Baht, only risperidone price =
6,229.60 Baht). The results were similar in the aripiprazole group when the cost per 1
reduced ABC-I score was calculated by all drug prices. The cost was equal to 2,580.10
Baht. The cost was calculated by only aripiprazole price which was equal to 2,515.85.
The difference in these aripiprazole costs between different drugs prices was 64.25
Baht. However, the cost per 1 reduced ABC-I score of aripiprazole was also lower than
risperidone group about 2.5 times. The results of the cost were close to the results of

CER when we consider only the cost without the effectiveness.

The highest cost of risperidone group to reduce one unit of score was ABC-IS
difference from aripiprazole group in which the highest cost was ABC-L. Compared with
the cost on provider perspective was found that ABC-H was the lowest cost to reduce
one unit of the score in both risperidone and aripiprazole groups. The cost per 1
reduced ABC-H score was interesting. Although both drugs were mainly approved for
irritability, these drugs were used to treat hyperactivity at low cost. Therefore, we
should try to compare the two drugs with methylphenidate because it is a prominent

drug for treatment of hyperactivity.

5.3. Finding of sensitivity analysis

Due to the aripiprazole group had only one sample, so that category 1 of
sensitivity analysis were not performed. For the category 1, the costs were changed to
maximum cost. The cost per 1 reduced ABC-| score of risperidone group were higher
than the average cost per 1 reduced ABC-l score about 3 times. For other sub-scale
scores, sensitivity analysis results in the same way as ABC-I score. For the category 2,

the results were lower than the average cost per 1 reduced ABC score about 4 times
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of each sub-scale scores. Category 3, the costs were near to the average cost per 1
reduced ABC score of each sub-scale in the both groups. Category 4 showed that
caregivers of aripiprazole group who were selected for this study had 1.5 times higher

expenditure than normal households.

5.4. Finding of sub-analysis

The analysis of this section clearly shows that risperidone local made were 6-
14 times cheaper than risperidone original. On the other hand, aripiprazole, which was
produced locally, was cheaper than aripiprazole original about 2.5 times. Therefore, it
was evident that even today aripiprazole were produced in the country but its price

was still expensive, which the caregiver bear the cost of the drug.

5.4. Limitations

In this study, the researcher used the data from the previous studies to find
out the effectiveness and cost. Therefore, both of the data used in this study were
limited. The effectiveness of the study was only for the efficacy of risperidone and
aripiprazole over a period of 8 weeks. However, effectiveness data over an 8-week
period may not be sufficient to demonstrate overall effectiveness. In order to reflect
the effectiveness of the drug, the efficacy and safety of the both drugs should be
analyzed together. The safety data for the both drugs are important in the analysis
because autism is a disease that cannot be cured, and patients with autism need long-
term use. While cost data were limited in the number of patients, the number of
patients in the risperidone group was 22 and in the aripiprazole group was only one
patient. In addition, genetic and national factors influenced the efficacy of the drug
because of the gathered study. There was no study in Thailand, so the information in

this section was another important part to use to support the results of this study.
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CHAPTER VI
CONCLUSIONS

6.1. Conclusions

Risperidone group did not significantly reduce ABC-l scores when compared
with aripiprazole group. The result of unit cost analysis showed the cost per one
decreasing ABC-l score of risperidone by provider perspective was 981.04 Baht and
aripiprazole was 423.54 Baht. As a result of each cost calculation, it was clear that in

the risperidone group, the provider was responsible for the cost of treatment.

Sensitivity analysis, when the cost were changed to the maximum cost (i.e.
Category 1), the cost per 1 reduced ABC score of risperidone group were higher than
the average cost per 1 reduced ABC score about 2 times of each sub-scale score. Whilst
the cost were changed to the minimum cost (i.e. Category 2), the cost per 1 reduced
ABC score of risperidone group were lower than the average cost per 1 reduced ABC
score about 3 times of each sub-scale score. For sensitivity analysis of both drugs
compared with central drug prices (i.e. Category 3), the costs were near to the average

cost per 1 reduced ABC score of each sub-scale in the both groups.

In conclusion, risperidone group showed the higher cost than aripiprazole
group, when considered from provider perspective. For the use of drugs to control
irritability and aggression of ASD in the short term, risperidone was less expensive than

aripiprazole. However, those who bear the cost of aripiprazole were the caregivers.
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6.2. Recommendations and policy implications

This study investigated the effectiveness of both drugs in only eight weeks.
Policy-based use may be useful for short-term irritability and agitation. However, in this
study, one of the most important considerations for the treatment of ASD was when
patients were given aripiprazole. This drug is expensive and the caregiver will need to
pay for the drug cost. Understanding and providing information on efficacy, safety and
cost (price) is an important part of planning decisions between the medical staff and
the patient's family. This is to prevent any burden falling on either side without the
consideration of all parties involved in the care of the patient. The results of this study
may be part of a number of important information that medical professional and

patients’” family should be aware of.

In context of Yuwaprasart Waithayopathum Child Psychiatric Hospital, Patients
with aggressive and irritated symptoms may use the data from this study, along with
the hospital's treatment guidelines, in deciding whether to use drugs to control

irritability and aggression in the short term.

6.3. Suggestions for future study

6.3.1. In the next study, the number of patients in each group should be
calculated prior to commencement of the study in order to obtain the number that

makes the study credible.

6.3.2. Research on the effectiveness of drugs should focus on both efficiency

and safety.

6.3.3. The use in policy setting for long-term usage in patients with ASD should

study more about long-term side effects.

6.3.4. If possible, the ABC score should be evaluated in the same patient group

as the patients who were included into the study of cost.
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